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Save Money With 
‘0’ Rings . . Page 201 





... move forward 
hand-in-hand 


As progress finds new uses for 
petroleum products, new and better 
catalytic cracking units must be 
designed . and built to meet 
demand 


CB&I has been building steel plate 
structures for the petroleum industry 
for over 65 years. We have complete 
facilities to design, fabricate and erect 
such structures as the catalytic 
cracking unit at the left, processing 
towers, storage tanks, and other steel 
plate structures. Four plants are 
strategically located to provide the 


utmost in service. When planning steel 


plate structures, plan with CB&I 


Write our nearest office for 
further information 








a vali +. geri One 


Throughout the petroleum industry. . . 
FLUOR BUILDS PROCESSES INTO PROFITS 


Research is the key to tomorrow’s profits. And no 
group is more research-minded than America’s refin- 
ers, whose future growth depends largely on new 
methods and processes. 

But before research ideas become salable products, 
bench-scale operations must be translated into oper- 
ating plants. Throughout petroleum refining . .. as in 
petrochemicals, chemicals, fertilizers, electric power, 
and atomic energy ...it’s a growing habit to call Fluor 
to bridge this gap, for industry has found during the 
last 40 years that for efficiency, dependability, long 
life, you can be sure with Fluor. 


D | = - Fluor services extend from the ini- 
4 J tial definition of a project’s scope and 
/ requirements—through design and 

. procurement—to construction and 


Engineers « Constructors start-up of the completed project 


The FLUOR CORPORATION, Ltd. 


NEW YORK * CHICAGO «+ PHILADELPHIA + BOSTON «+ PITTSBURGH + SAN FRANCISCO + HOUSTON «+ BIRMINGHAM + TULSA « DENVER 
Fiver of Canada; Terente, Montreal & Calgary — Singmaster & Breyer; New York — H. G. Acres & Co., ltd.; Niegara Falls, Ontario — Head Wrightson; London 
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A Quick Look 


at This Issue 





These handy digests permit checking /“ 
those articles you want to read first 
FIRED HEATER SYMPOSIUM 


Flashfiow Pressure Drop in Heaters. . 
Here are fast and simple ways to find the pres 
sure drop in heater tubes with evaporating fluid. Im 
prove your understanding of the subject while you 
learn the shortcuts. Page 140. 
[] Hydrogen Fuel Makes Problems... You 

can get a better understanding of hydrogen as 
it behaves in burners and in the fired heater combus 
tion chamber. Here is a look at some of the trouble 
found in reformer heaters using hydrogen fuel. Page 
153. 
[| it Pays to Select Cat Reformer Heater: 

With Care .. . Up-to-the-minute information 
on cat reformer heaters and some do’s and don't’s. Re 
formers are here to stay. Keep posted and avoid 
trouble, Page 155. 

How to Get Basic Heater Specs ... Here 

are some pointers that will give you the ABC's 
of writing direct fired heater specifications, Refresh 
your knowledge with this discussion, Turn to Page 
159. 

How to Use Resid as Furnace Fuel ... In 

creasing fuel costs are pointing the way to 
changes in furnace fuels. Here is the background on 
the problems, the potential advantages and actual 
application experiences, Page 161. 


New Tool: Vapor-Phase Chromatography 
- « « A powerful analytical technique for simpl 


and rapid analysis of gases and liquids boiling up to 
300 C. The separating principle is selective sorbtion 
This article gives a complete picture of the subject 
which the authors developed from many sources 
Page 165. 

How to Classify Hazard Areas .. . Here is 

the full background on the new API RP-500 for 
area classification in electrical installation. A must for 
those interested in design, maintenance or operations 
Page 166, 

Heat Exchanger Design (Part 3)—Fiuid 

Flow and Thermal Design . . . The third 
article in this series covers fluid flow and presents an 


=> Now Turn the Page => 





A Quick Look at This Issue 





example of the thermal design of an exchanger 
Charts are presented for the rapid solution of shell 
side and tube side pressure drops. Page 175. 


Comparing Olefin Unit Feedstocks . . . Eco- 
nomics calculated indicate that butane may soon 
be competitive with propane as feed for ethylene and 
propylene units. Although butanes are relatively ex- 
pensive raw materials, they possess unique advantages 
Where a market for propylene exists, butane appears 
competitive under the present price structure 


185. 


Page 


How fo Eliminate H.S Odors .. . No refine: 

need to be sold on the desirability of eliminating 
the source of such an obnoxious and toxic gas H,S 
from an operating unit area. Engineers at this refinery 
have worked out a cheap but satisfactory solution at 
a cat cracker unit by using flue gas to strip H,S from 
foul water before it reaches the sewer. Page 191. 


Careful! Mists Can Explode .. . It's truc, too 

You may have felt that so long as the mist of 
combustible liquids is well below the flash point that 
you could not have an explosion. Well, the facts are 
told in this article and . , . mists of flammable liquids 
can be fully as dangerous as vapor-air mixtures. Sur- 
prised ? See for yourself on Page 194. 


Handling Reduced Crudes .. . Here is the 


way over-all refinery product distribution was 
changed to increase light product yields by 2 percent 
with a like reduction in fuel oil production, The story 
is complete with process data and typical operating 


conditions, Page 197, 


Save Money with “O” Rings... An “O” 

ring initial bolt 
make a connection; therefore, less stress is carried over 
into the piping system. The authors conclude that a 
500 ASA flange with an “O” ring can give cold-serv- 
ice pressure ratings equal to the 600 ASA ring joint 
for sizes up to 12 inches, Page 201. 


flange requires less tension to 


Nomograms ... Make Your Own (Part 2) 

. This second part of a most helpful series tells 

you how to lay out the various types of nomograms 

The scales are shown and explained, This is step 2 

in teaching yourself how to make these valuable aids 
Page 205. 


Gas Conditioning Today (Part 1)... li’s 

time to take a look at what’s happening in this 
field—-what the problems are and how they’re being 
solved, There has been a lot written but you'll find 
no better summation than what these experts have 
to say about the field today. The first part of this 
series will bring you up-to-date on particulate matter 
removal and gas purification. Page 209. 


How the Esso Fluid Hydroformer Performs 

- « » A complete description of the Baton Rouge 
plant and the process used. Included are data on feed 
and yield, both quantity and quality. Keep your fund 
of reforming knowledge current by reading this com- 
plete discussion. Page 214. 


New Method for Pipe Stresses (Part 2)... 

You'll find this method a big time-saver in com- 
puting stresses in a three-dimensional piping system, 
as well as making the whole procedure much simpler. 
Compared to tedious conventional methods, this one 
will help you avoid common errors, The second part 
in this series shows you how to use the tabular method 
the different 
moments of inertia, Page 217. 


when system contains branches with 


Hydrogenating Wyoming Black Oils .. . 
Some of these crude have peculiar characteristics 
when refined using normal processing techniques 
Pilot plant tests, however, indicate that considerable 
improvement may be effected by high-pressure hy- 


drogenation. For more details, see Page 219. 


A Practical Application of Combination 

Processing . . . This is a valuable tool in the 
petroleum industry. It can be applied in various proc- 
essing fields. Application of the combination process- 
ing technique results in considerable investment sav- 
ings while operating costs may be minimized because 
of a reduction in manpower and because of utilizing 
optimum heat ecoriomy. You'll be interested in how this 


fluid combination unit is operated in Antwerp. Page 
991 
mS . 


Texaco Doubles Refinery Investment. . . In 
a decade of following the trend toward fewer but 
larger refineries, ‘The Texas Company has seen its 
high- 


octane facilities expanded more than fivefold. Texaco’s 


crude capacity increased 55 percent and its 
expansion story is the second in a series on postwal 


refinery construction. Page 138. 


Are You Hiding Employe Talent? ... If you 

need engineers, chemists or technicians, look first 
in your own back yard. You might find an employe with 
these qualifications working at some unimportant job 
Page 246. 


Two-Way Radio Helps to Confine Disaster. 
What ro ked 


finery? Would your communications system be ready 


would you do if a blast your re- 
for all emergencies? For a colorful description of the 
part two-way radio played in curbing Standard of In- 


diana’s Whiting fire, turn to Page 250. 


Skin Disease Called a Hazard to Refinery 

Workers ... Diseases of the skin are said to be 
taking a far larger toll of the nation’s industrial out- 
put than all other occupational diseases combined 
In the +73 
14,000 have dermatoses. For a 
mon-sense solution to the problem, turn to Page 252. 


refining industry alone, workers out of 


were found to com- 


For a Quick Look at INDUSTRY This Month, turn now to Page 129 
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Improving the Best 


YOU HAVE ALL heard about the little boy who 
grew up and made an outstanding man-—-well that 1s 
happening to petrochemicals in a big way. They 
aren’t completely grown yet but let us say they are in 
the young man stage and getting ready to “bust out 


over all.” 


lo keep our readers abreast of the times in this dy 
namic industry we have picked some 80 manufacturing 
processes and 10 separation processes of the most in- 
teresting petrochemic als for presentation in our De 
cember Petrochemical Handbook issue. Leading off 
the issue will be an unusual array of topnotch articles 
about the industry in general with considerable thought 
being given to its future 

This second issue of the Handbook will be even 
better than the first issue. which. in 1953 won for the 
PETROLEUM REFINER an award in /ndustrial Market 
ing’s competition for the most outstanding single issue 


of a!l industrial papers during 1953 


PR Campaigning Too 


Someone is always trying to convince engineers that 
they can write better technical reports. Or, maybe we 
can just leave off the last two words and say simply write 
better. Certainly there i room for improvement You 
don’t have to read many technical papers” to become 
convinced of that. So whereve: and whatever effort 
are made to get today’s engineers out of yesterday's prac 
tices are worthwhile and deserve high commendation 

Three years ago we issued a little booklet dealing 
with how Prerroteum Reriner articles are selected 
and should be prepared. It wasn’t our first punch at 
the target but perhaps it was our most effective up to 
that time. Some 20,000 copies were distributed 

We think it a good idea with good results. So we've 
vyone over the booklet very carefully, made numerou 
revisions and a second printing soon will be ready for 
distribution. If you are interested as a writer or a poten 
tial writer in the type of articles presented each month 
by PR please ask for a copy. Just address Editorial 
Director, PerroLeumM Reriner, Box 2608, Houston | 


| exXaAS 


Canada Votes “Aye” 


Last month on this page we quoted a PeTROLeEUM 
Reriner reader who resides in El Paso, Texas. This 


month, to show you that we get around and that no 
matter where we go we run into words of wisdom 
let’s switch to Toronto, Ontario, Canada. Although 
the locations are far apart the theme of the two com 
ments are about the same. Last month the brother in 
El Paso wrote “of most interest to us (in PR's pages 

are the advertisements.”’ This month, Canada, after 
praising the “admirable balance achieved in your ex- 
cellent magazine,” chimed in with “P.S. Even the ad- 


vertisements are good,” 














“Double-Deck”— our costliest...and 


often least expensive... floating roof design 


While the Graver Double-Deck Floating Roof Tank is 
the costliest of our three “floaters,” it often proves 
least expensive in the long run. 

Its unusual strength and structural stability make 
it appropriate wherever storage problems are en- 
countered. The double-deck roof, consisting of top 
and bottom deck plate, is divided into liquid-tight 
compartments. Thus it is practically unsinkable. With 
the Graver Double-Deck Floating Roof Tank main- 


tenance costs are held to a minimum. 

Other popular Graver designs include the Center- 
Weighted Floating Roof Tank which is unusually 
stable. We offer also a pan-type floating roof...an 
economical design suitable to southern climates 
where snow and ice present no hazard. 

Whatever your storage needs it will pay you to con- 
tact Graver. Consultation costs you nothing, and com- 
petent Conservation Engineers are ready to serve you. 


+++ @ conservation design to fit every need 


For more data on advertised products, use Readers’ Service Cards, last page 


GRAVER FLOATING ROOF TANKS, four of 
which were built for the TEXAS PIPE LINE 
COMPANY at Port Arthur, Texas. 


GRAVER TANK & MFG.C0.|NC. 





East Chicago, indiana 
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Three Oluell Compressor Units 


HEN TURNER & WEST of Graham, Texas pur- 

chased this portable gasoline plant which is lo- 
cated near Loving, Texas, ‘Oilwell’? Compressor 
Units were selected because of the consistently good 
performance and low-cost maintenance records that 
previously purchased “‘Oilwell’’ units had established 
for this customer. 

Wet gas from the separator enters the compressors 
at atmospheric pressure and is boosted to 150-200 
psi as required for processing through the plant. 

A total of 275 hp is required to drive the three 
packaged compressors. Two GBU-75 two-stage units 
each have a maximum capacity of 500,000 cubic feet 
of gas per 24 hours of operation and one GBU-125 
two-stage unit has 750,000 cfd capacity. 


When you have GAS PUMPING Problems 


.--let an “Oilwell” representative quote on the “Oilwell” Units 
that meet your requirements most economically throughout the 
20 to 300 hp range. 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING .. . COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEXAS... HOUSTON, TEXAS 
WEW YORK 20, WY TULSA, OKLA LOS ANGELES, CALIF 
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To put in operation, simply 


A new concept in orn connect leads to back of cuse 


operating ease “> 
WITH SPEEDOMAX® H 


Although this round chart Speedomax H is small in size, you can set 

the contro] point or read it from a distance almost as easily as “big’’ 

instruments. For the easy-to-see control and indicating pointers travel 
around a large 23-inch scale. Chart changes take less than a minute! 


All wiring connections are made to an external terminal board, at rear of the 
case. If you move the instrument from job to job, range changes can be made “i 
on the spot. A screw driver is the only tool you need. To see the features 


: 3 4 3 ; = of this new line, 

Whether you're using a simple indicator or a 3-action controller, all components y get our pictorial 

are in one compact unit. Relays, amplifiers, etc., have plug-in connections. ’ fold-out. Phone 

> . . ‘ ' your nearest L&aN 

In short here’s a complete line of null-balance potentiometers available for efice or write us 

a broad-range of temperature measurements including many now being made at 4923 Stenton 

with non-potentiometer instruments. Ave., Phila. 44, 

Pa. and ask for 

Die-Out 
ND46(1) 


set control point setter 
turn on power switch 


LCOS IN NORTHRUP 


instruments automatic controle « furnaces 
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for Vapor Phase Chromatography 


AVAHABLE SEPARATELY OR IN COMBINATION WITH 
PODBIELNIAK ANALYTICAL DISTILLATION APPARATUS 


For Simple and Rapid Analysis of Gases and Liquids Boiling under 300°C. 
with Separating Columns up to 2000 Plates, Packed either with Selective 
Solid Adsorbent or with Liquid Solvent Supported on Inert Packing. 


VAPOR PHASE CHROMATOGRAPHY 

Vapor Phase Chromatography is a recently perfected powerful new analytical 
technique, first disclosed by Dr. A. J. P. Martin, Nobel Prize Winner, in 1941. It 
requires small samples (3 gas cc.), is rapid, (15 to 40 mins.), is applicable to 
primary analysis of many mixtures where its accuracy (ranging from 1% to 4% of 
component) is adequate. It is a logical supplement to distillation methods ‘in 
resolving fractions not separable by distillation alone. In most cases its results 
equal or surpass those obtained from spectrographic techniques. 


APPLICATIONS 


For Primary Analysis: The CHROMACON, whether separate or combined, may be used for 
the rapid analysis of a great many mixtures, within the scope and limitations of the vapor 
phase chromatography method. Write for detailed information. 


Supplementing Low-Temperature Distillation: The THERMOCON has proven highest 
accuracy and versatility of all methods for analysis of low-boiling hydrocarbons. The 
CHROMACON, separately mounted or coupled as illustrated ideally supplements the 
THERMOCON by moking possible the simultaneous analysis by same analyst of cracked C-4 
and other fractions, previously requiring transfer to and analysis by a spectroscopic labo- 
ratory. The CHROMACON may of course be similarly used with other Podbielniak models. 


Supplementing High-Temperature Distillation: The HYPER-CAL is the most efficient and 
generally useful apparatus in the laboratory for analysis and separation of almost any 
material boiling from about —40°C. to 350°C. at 5 mm. Hg. abs., sample size ranging 
from 5 to 20,000 cc. The CHROMACON is a great aid in prompt “on-the-spot” processing 
of distillate fractions and in making separations of azeotropes, close-boilers, etc., inseparable 
by distillation. 


OHIO STREET, 
ILLINOTUS 


PODBIELNIAK, ING, cuicaco ns, 


The CHROMACON is designed according to 


the latest advances in this analytical technique, 


and with the benefit of 25 years of experience 
by Podbielniak in the field of distillation, ad- 


sorbent and solvent separations 


The CHROMACON comprises: three stainless 
steel chromatographic columns, with compres- 
sion metal couplings, a special, high-sensitivity, 
low-holdup thermistor type thermal conductivity 
cell detector and circuits; a fluid-damped pre 
cision pressure regulator and needle valve to 
control flow of carrier gas; sampling section; 
an electrically heated thermostatted enclosure 
(to 160°C.) around the columns and detector 
cell; all necessary connections, gages, controls, 
etc. The special electronic recorder, as illus- 
trated, has 1 sec. full scale pen travel, 1 my 


range, rapid chart travel. BYTReVT eer Te 
S - 


Write for Prices and 
Detailed Information 
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What one tube steel will give you 
the best life/cost ratio? Ask the experts! 


This month's report is on: 


Sicromo 2 


Carbon Sicromo 2% 


Carboo-Mo. 1n%% Cr l% 


“c 
1% o.- 

le as seamless 
species ailable as seam 


tubing om 4 
less tubing: 


pm STEEL 
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Sicromo 
Sicromo 

icromo 
188 Stainless 


* experimen 


HERE are probably several high temperature tube 

steels that will solve your heat, pressure, corrosion 
and oxidation problems. But there’s only one analysis 
that will give you maximum tube life per dollar. 


To find it, ask the experts! 


With over 20 years of steel research and experience, 
Timken Company metallurgists are recognized authori- 
ties on high temperature steels. They'll use this expe- 
rience to help you select from 24 different analyses, pick 
the one tube steel that will give you the best life/cost 
ratio. And regardless which analysis you select, you'll 
be assured of uniform quality because the Timken Com- 


pany rigidly controls quality from melt shop through 
final inspection. 


Let the Timken Company's RSQ—Research, Supply, 
Quality—solve your tube problems. Ask the experts! The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ““TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
10 
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HUNDREDS OF PODBIELNIAK 
CENTRIFUGAL SOLVENT 
EXTRACTORS IN SUCCESSFUL 
OPERATION 


a 
~—Sae 


"Combined Streams 


NEWEST DEVELOPMENTS 


Capacities to 500 gallons per minute in single units; avail- 
able mid-feeds for water or reflux injection, etc.; automatic 
flow and interface control, V-belt or chain drive; two-speed 


special motor or Gyrol drive; proven designs for processing 
all types of liquid liquid contacting materials and processes, 
particularly the “tough” ones. 


DISTINCTIVE FEATURES 


Centrifugal Settling and Clarification, as wel! as cen- 
trifugal contacting ; a great advantage in handling trouble- 
some emulsifying or small-density difference materials. 


Negligible Holdup of Materials and Short Time of 
Contact: No investment in thousands of gallons of valuable 
solvent or materials; minutes only are required to start 


extractor or to change feeds or operating conditions, and 
reach full operating equilibrium 


Simple Construction, Installation and Maintenance. 
The centrifugal extractor is extremely simple to install; easy 
to operate because of compactness, and prompt reaction 
to controls; reliability in service and low maintenance costs 
are proven by hundreds of successful installations. 


Our engineers will gladly correspond regarding application of our extractors to specific processes, 


PODBIELNIAK, INC. 341 £€. OHIO STREET, CHICAGO 11, ILLINOIS 








from the laboratory of 


a major West Coast refinery* 


Di-tertiary-butyl-para-cresol is 
the most economical, most effec- 
tive antioxidant for use in both 
regular and premium gasolines. 


That's the conclusion reached by the 
research department of a West 
Coast refinery after several years of 
exhaustive tests on various types of 
gasoline inhibitors. 

This outstanding additive actu- 
ally prevents the formation of gum 
in gasoline, resulting in a cleaner 
gasoline and a cleaner engine. 

In addition, production costs can 
be considerably reduced by divert- 


ing distillates to less expensive and 
less severe finishing operations, 
since di-tertiary-butyl-para-cresol 
can be added early in the process to 
gasoline streams before the unstable 
components come in contact with 
air. This insures the maximum pro- 
tection at least cost. 

Further protection is assured in 
the automotive engine because it ef- 
fectively retards deposit formation. 

Koppers is a major manufacturer 
of di-tertiary-butyl-para-cresol, 
which is sold under the trade names 
of dbpe®, and Impruvol 33%. For 
further information, write to: 


*Name supplied on request 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-115, Pittsburgh 19, Penasylvania 


fe Koppers Chemicals 
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Here’s the Shand & Jurs Anti-Freeze Drain 
Valve that is always ready and able to draw 
water off the bottom of a petroleum tank. } 
it will remain operable even during sub- PARADE am 
freezing weather conditions. It's self drain- ig 
. ‘ OS ve: Fig. ST-2001 AV Anti-F 
ing; water will not remain inside the valve ee permis removal of the Dri 
body. Obviously the valve cannot freeze UP without draining tonk contents 
and become inoperable. 

The unique design of the 5&J Anti-Freeze 
Drain Valve, designated as Fig. sT-2001, 
calls for mounting in strong threaded flange 
or coupling welded into the tank shell so that Fig. S1-2001 Antifreere Drain ne 
threads do not warP- This prevents loss of ay a 
product and incidental hazards, ana facili- 
tates removal of the drain valve for clean- 


ing or maintenance. 


The SAJ A 
nti-Freeze Doin Valve, Fig. $1-2001 
is avoil 


able in 2 3° and 4° sizes 








Fig. $1T-2001 
i re Antifreeze Drain Valve with ec 
ma igned for use in Sph yor 
s with curved bottoms a 
Go. 
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For wider adaptation... and 
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We invite you to inquire into the savings which the 

new line of Vogt GP Drop Forged Steel Valves can make 
possible in your operations. Not only do their many 
unique and exclusive features make them more economical 
of operation, but their broad adaptability to so 

many industrial applications permits a substantial 
reduction in operating overhead, 

Service life, too, is enhanced 

with Stellite faced seating surfaces 

which are available at no 

extra cost along with 


many other trims. 


FREE 


Supplement No. 1 


GP Valves completely fill the | to Vogt 
demands of industry for a line of compact, 


lighter weight, shorter face-to-face valves. Catalog F-9 


Still retaining the safety and ruggedness in- 
herent in a wrought material, these new 
forged steel screw and socket weld end valves, 
in sizes from 4" through 2”, are rated 800 
pounds at 850°F, and 2,000 pounds at 100°F. 
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150-800 
Pounds 


Service 


(2000 pounds cold) 
* 


Featuring 


Stellite 
Faced 


Seating Surfaces 


Sizes 4” to 2” 


This 32-page catalog illustrates and 
gives complete specifications on 11 
types of the new Vogt GP forged 
steel gate,globe and angle valves. 

Send for your free copy — 

for ready reference in pur- 

chasing. Use the coupon 


for convenience. 
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HENRY VOGT MACHINE CO. 
LOUISVILLE 10, KENTUCKY 


SALES OFFICES: New York, Philodelphio, Clevelond, Chicago, $1. Louis, 


Charleston, W. Va., Cincinnati, Dallas, Sen Francisco 





HENRY VOGT MACHINE CO. 
LOUISVILLE 10, KY., DEPT. 24-FR 
Gentlemen 


Please send copy of New Vogt Catalog 
Supplement No, | to 

Name 

Position 

Firm 


Address 


eee Soe ‘i State 
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PREFRACTIONATOR NAPHTHA HEATER 


THIS SIMPLIFIED REPRESENTATION OF A TYPICAL 
REFINING PROCESS shows how a G-E high-speed 
turbine with its unique governing system can be used to 
get close process control. Here is how it works: 
Pressure flow or temperature signal (j) is fed to 
process controller @ which sends controlled pnevu- 
matic pressure signal to air motor ©) Through mechan- 
ical linkage, the air motor positions the governor pilot 
valve bushing @) releasing large hydraulic forces which 
position steam control valves. By means of this hydraulic 
relay system, turbine speed is modified as demanded by 
compressor to meet process requirements, 


REACTOR 


\a 


EASILY INCORPORATED INTO YOUR PRESENT SYSTEM... 


G-E position-restored turbine governing 


G-E HIGH-SPEED TURBINES 
PROCESS 
APPLICATIONS * 


HIGH-SPEED TURBINES 
FOR ALL 
PROCESS APPLICATIONS 


PETROLEUM 
CHEMICAL 
PETROCHEMICAL 
STEEL 


Sind aaa Sal 


HERE 1S THE SMALL TURBINE AND SUPERCHARGER DEPARTMENT MARKETING TEAM thot can 
show you how to apply all the advantages of G-E high-speed turbine governing to your process opera 


tions, R. E. Donnelly, Manager 


Marketing, discusses a possible petroleum application with H. J. Chase, 


Manager--Engineering, at left. and C. B. Seelig Manager-—Sales, center. 











STABILIZERS 
| 
me ' 


GAS. TO 
STORAGE 


CA 


EXCHANGER 


TURBINES FOR HIGH-SPEED COMPRESSORS... 


THE GENERAL ELECTRIC POSITION-RESTORED GOVERNOR, shown cutaway above, 


utilizes the best features of both mechanical and hydraulic control 


Heart of the sys 


tem is a fly-ball-positioned, rotating pilot valve, which releases a tremendous store 
of power to position the steam inlet valves. The released power is controlied through 


feedbock by a weight-biased mechanical-linkage 


that repositions the pilot-valve 


bushing only in direct response to movement of the steam-iniet valves, rather than in 
response to a force generated by the movement of the valves 


can give you close process control 


In process industries, if quality-control and peak production 
are to be maintained, turbines that drive high-speed com- 
pressors and blowers must have close, accurate governing in 
response to load requirement and the slightest variations in 
steam conditions. 


To help you get more precise control, all G-E high-speed 
turbines have a position-restored governor. It is an oil-relayed, 
mechanical-type control device that automatically matches 
turbine speed to process demands. 


This governor will operate accurately and effectively with any 
recycle controlling system because the mechanical-linkage can 
be adjusted to match the complete output-signal range of any 
process controller. The G-E governor can be incorporated with 
a typical control system as shown in the schematic drawing. 


FOR CLOSE PROCESS CONTROL the unique design of the G-E 


high-speed turbine governor offers these advantages: 


Accurate signal relay results since speed changes are made 
through a weight-biased mechanical-linkage which repositions 
the pilot valve bushing only in direct response to movement of 
the steam-inlet valve. The system is not affected by oil-flow 
forces and is quick to respond to changes in process requirements 
Direct, precise speed settings are therefore possible because 
turbine response to process requirements is not dependent on 
force balance between springs and signal pressure. 

Completely integrated governing responds not only to process 
demand but also to steam pressure or temperature changes, 
which must be factored in for close process control 


Position-restored governing keeps the system in near-perfect 
equilibrium, practically eliminating speed surges and turbine 
“hunting.” Be sure to see how this governing system may 
be used to advantage in your process operation 

For more detailed information, contact your nearest General 
Electric Apparatus Sales Office or write General Electric 
Company, Schenectady 5, N. Y. In Canada, contact Canadian 
General Electric Company, Limited, Toronto 


241-5 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





These six BS&B Type 86 Control Valves 
are controlling the flow of liquid hy- 
drocarbons in the Hydrocarbon Recov- 
ery Section of the plant. The five on 
the left are equipped with forged steel 
cooling fin sections. All six heve 
bolted stuffing boxes. 


For Better Regulation of Pressures, UC | Levels or Flow, Equip A _ 
Your tea With BSEB AUTOMATIC CONTROLS and SAFETY HEADS! . 


: ; we P: tee Te gi 
S/@ . ve 
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wherever precise flow 


measurement is critical 
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DEPENDABLE 


} eca se nt their near 
be telemetered, fed into d 

direct ‘at ndicate or contr 
Find out how thi 5 unique ap 


neip solve yOur flow-contr 


POTTER AERONAUTICAL COMPANY « Route 22° Union. N.J.* Phone MUrdock 6-3010 
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Refinery -lype 


Ample Reserve Strength in Every Detail of Construction 


Sealing — Various types of packing and me- 
chanical seals or combinations of both can be 
obtained to suit the application. 


Cooling of stuffing box and bearings can be 
provided by water or oil, in five separate places. 
Water-cooled pedestal available for extremely 
high temperature operation. 


Wearing rings, front and rear, are provided 
on both impeller and casing. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Shaft and bearings are of exceptionally 
heavy design to reduce deflection and vibra- 
tion, assure long wear, low operating costs. 


Throat bushing and base ring are renewable. 
Close fit on shaft reduces infiltration into stuf- 
fing box. Cannot blow in or out. 


Double volute casing used on pumps above 
400 gpm greatly reduces deflection forces. Low 
NPSH design successfully handles highly vola- 
tile liquids at high temperatures. 
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eleven of these pumps 


Yate: 


Continuity 
Is Essential 





LEVEN of these Allis-Chalmers refinery-type 

pumps are installed on a variety of continu- 
ous duty applications at a refinery of the Sun Oil 
Company, Limited. They are top suction, water- 
cooled units with standard high temperature 
packing. These pumps have the stamina to keep 
going on the toughest applications for years 
without down time. Every construction detail 
has been carefully engineered to provide ample 
reserves of strength and durability. 


wide choice of materials and features 


The Allis-Chalmers refinery pump can be fitted 
to suit your requirements exactly. Practically 





pump 

motor 
control 
Allis-Chalmers will supply a complete pump- 
ing unit — pump, motor and control — engi- 
neered to work together and with pump and 
motor mounted on a single base plate ready 
for installation. You save engineering time be- 
cause you don’t have to match components 
from different manufacturers. You save pur- 
chasing time — only one order. And, most im- 
portant, you are sure that the components 
will work together to give you long life at low 
operating cost. The complete unit is covered 
by a single guarantee backed by Allis-Chalmers 
well-known customer satisfaction policy. 


get complete unit 


CHALMERS 
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any material normally used in pumps may be 
specified. Stuffing box takes packing, mechanical 
seal or both. Cooling water or oil may be used 
in five separate places, so you can select exactly 
the cooling arrangement for your particular 
needs. Suction may be at top or on end. 


get complete information 


Your nearby Allis-Chalmers representative 
will be glad to help you with your refinery pump 


problems. Or write for Bulletin 52B7775. Allis- 
Chalmers, Milwaukee 1, Wisconsin. A-4557 
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Only Childers Jacketing Offers LAP- 


LAP-SEAL is a series of eight ribs 
rolled into the underlapping edge 
of the jacketing. 


LAP-SEAL makes more positive 
weather seal. 


LAP-SEAL saves labor—2” ribbed 
edge eliminates measuring for 
circumferential lap. 


LAP-SEAL (patent applied for) is 
an exclusive “plus” available on 
all Childers Jacketing at no 
extra cost. 


Cutaway view shows how jacketing goes on right over the 
insulation. Tests show Childers is the lowest cost of any per- 
manent metal jacketing that is available today. 


Only pliers and pocket knife needed to apply 
easy-to-handle Childers Aluminum Jacketing 


i Eastern States Petroleum’s two-man crew cov- 

How To Apply: . ; ; : 
ers insulated lines, even L’s and bends—using 
eg light-weight, weatherproof aluminum jacket. 


of .006" 3S alloy aluminum, was used to cover 
thousands of feet of line in Eastern States 
Petroleum'’s Houston plant. 
As it does in over 1000 other plants in all 
, » 48 states and many foreign countries, Childers 
— t ° Jacketing helped save Eastern States many 
me" a | expensive hours of application and mainte- 


nance time 


» or 
(3 4 if Childers Jacketing for insulated lines, made 


Best method of applying jacketing is with 
aluminum strapping and seals. Other method 
is to use sheet metal screws. 


In fact, tests show this: Two men, working 

with Childers Jacketing for the first time, can 

cover more feet of insulated line in a day than 

with practically any other kind of covering. 

This means real savings in application costs. 

The cost is low, too. You can actually put 

aluminum jacketing on your lines for less than 

the cost of the cheapest weatherproofing when 

one paint job is considered. 

immediate shipment from our large factory 

stocks can eliminate costly delays in con- 

struction or plant improvement schedules. 

Try this low cost protection in your plant. 

Write today for engineering data and informa- 

tion about how you can order a 400 sq. ft. Childers Jacketing arrives on the job in 
roll to test on one of your insulated lines. No _—_ convenient rolls 4 feet wide and 100 feet long 
obligation. Address: Childers Manufacturing | —easy for one man to handle. Jacketing comes 
Company, Department PR-29, 3620 West 11th with or without a moisture barrier attached to 
Aluminum strapping can be pulled tight Street, Houston, Texas. the back of the .006” aluminum. Rolls are well 
enough with just pliers. Lugs are then bent Engineering representatives in most cities to _ protected for field storage if kept dry. Boxes 
over and fastening is complete. work with you on jacketing problems. light enough for one man to carry. (Adv.) 
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Water Conditioning 


ss 


ow Leolite System at 
Public Service Company of Colorado 


lwons 


DENVER'S UNUSUAL CLIMATE causes 
unusual water conditioning problems at 
Public Service Company of Colorado’s 
Zuni Station. Steam from this station is 
used to heat downtown Denver buildings. 
Denver’s balmy midday climate — except 
in the two cold months of the year—is the 
cause of troublesome load fluctuations. 


The lime-soda-phosphate system in- 
stalled in this plant by Allis-Chalmers in 
1949 was one of the most modern in the 
country at the time. It is ideal for ex- 
tremely high loads in the morning and 
evening, but requires careful adjustment 
to handle the low loads around noon. 


Public Service of Colorado has decided 
to modernize to take advantage of devel- 
opments in “hot lime—hot zeolite” systems 
since the original installation. The zeolite 


Water Irregularities Caused 


by Fluctuating Loads 


part of the system acts as its own correc 
tive when loads drop, “ironing out” hard 
ness irregularities in the lime effluent and 
eliminating need for manual adjustments. 
The new system will provide more con- 
sistent operation and lower hardness. The 
only chemicals needed are lime and salt, 
holding operating costs to a minimum. 


The changeover, being handled com- 
pletely by Allis-Chalmers, consists of 
adding zeolite softeners to the original 
equipment furnished by A-C. 


Next time you have a water problem — 
or want to consider modernization — take 
advantage of Allis-Chalmers water condi 
tioning experience. For information, call 
the A-C office nearest you or write Allis- 
Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 





LLIS-CHALMER 


WATER CONDITIONING—CHEMICALS, EQUIPMENT, 
SERVICE—FOR OVER 25 YEARS 
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STRIPPER 


STRIPPING 


' THIS latest application of the fluidized-solids tech- 
nique, developed by Esso Research and Engineering, 
heavy residua and asphalts can be converted to gas, 
oil and coke. 


As shown in the flow diagram above, finely divided 
coke particles flow between two vessels—a burner and 
a reactor. In the burner, part of the coke stream is 
burned to supply the heats for vaporization, cracking 
and losses. When this hot coke meets the feed in the 
reactor, coking results and the liquid products are 
flashed off. 

Coke particle size ranges between 75 and 150 microns 
and the coke itself is a clean, dustless solid. The feed is 
preheated through two fractionator (scrubber) pump- 
around systems. In the reactor it contacts the hot coke 


For more data on advertised products, use Readers’ Service Cards, last page. 


flowing from the burner. Coke is formed as the fluidized 
bed moves down into the stripper section where steam 
removes any remaining volatiles. The stripped coke 
then flows into the burner where, in contact with air, 
approximately 5 per cent by weight of the charge is 
burned. The coke inventory in the unit is fixed and the 
excess is removed as product coke which is cooled by 
water spray before flowing to storage. 

The vapors from the reactor pass into the scrubber- 
fractionator section where they are separated into gas, 
gasoline and gas oil. 
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HE USE of fluid coke as a fuel is illustrated in the 
laa simplified diagram of two heaters designed 
by Foster Wheeler for a large oil company. They will 
supply the heat requirements for the atmospheric and 
vacuum sections of the highest capacity crude distilla- 
tion unit in the world, having a combined heat absorp- 
tion capacity of 336,400,000 btu per hour. 

The pulverizers which reduce the particle size of the 
fluid coke before it is burned in the furnaces, as well 
as the pulverized coke burners, are also of Foster 
Wheeler design. 


PETROLEUM REFINER 


WHEELER 
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Designs are also available for the burning of fluid 
coke in steam generators. 


Foster Wheeler’s experience in the design of equipment 
for both the production and utilization of fluid coke will 
be of value to any process plant interested in convert- 
ing heavy residua into cracking stock and making effec- 
tive use of the resulting solid fuel. For further details 
on this process, or for proposals to meet your specific 
requirements, write to Foster Wheeler Corporation, 165 


Broadway, New York 6, N. Y. 


LONDON 
Pant YORK 


ARIS 
ST. CATHARINES, ONT. 


For more data on advertised products, use Readers’ Service Cards, last page 


-% 


Porous stainl 


Cuno PORO-KLEAN filter 
Stops 3-to 30-micron particles at 900°F 


Cuno’s new Poro-K.ean offers true micronic filtration at temperatures 
that melt tin, bismuth, cadmium, lead or zinc. 

High temperatures, high viscosity, high pressure drops and corrosive 
fluids don’t faze this new filter. 

it’s all metal—absolutely lint-free. There’s no contamination of the fil- 
tered fluid. 

W's strong. Pono-KLEAan filters already in operation take a pressure drop 
of 1500 psi. Pono-KLEAN porous stainless steel has been used for struc- 
tural parts in aircraft to slinned boundary layer control and transpiration 
cooling. 

it’s corrosion resistant. Standard in 316 stainless steel. Low carbon con- 
tent (0.03 to 0.05% max.) prevents carbon precipitation at welds or 
during fabrication. 

It’s easily cleaned —in place, by backwashing with pre-filtered fluid or 
inert gas; or, when removed, with suitable solvent. May be sterilized with 
live steam for food or drug processing; or will filter rust and scale from 
steam used for other cleaning or sterilizing. THIS PORO-KLEAN FILTER handles 180 gpm 

its porosity is closely controlled. Four standard grades cover the range of naphtha at 400°F. Operating pressure 
from 3- to 30-micron statistical particle retention. 700 psi ASME Code with 5 psi pressure 

Standard designs. For most applications standard housings and ele drop. It’s cleaned by back-flushing with 
ments are available. nitrogen. Cell-type Pono-KLean filter ele 

Get all the facts on Cuno’s new Poro-K Lean filter for your chemical ments (large pecture at top) have large 

: ; iy ' : . : surface area. This unit is 54” L x 9” O.D 
or process applications, Write Cuno Engineering Corporation, 33-11 


and is designed for 1500 psi pressure drop 
South Vine Street, Meriden, Conn weed and 550°F. 





CUNO 


SS 


Cr 


AUTO-KLEAN (edge-type) * MICRO-KLEAN (fibre cartridge) + FLO-KLEAN (wire-wound) * PORO-KLEAN (porous metal) 


For more data on advertised products, use Readers’ Service Cards, last page PeTRoLEUM REFINER lol 5 a \ 1] 





in the production of ammonium nitrate—a basic 
ingredient. Wherever installed, highly efficient Wilfley 
pumps reduce pumping costs and increase production 

... operate without attention, delivering trouble- 

free performance on round-the-clock schedules. 
Available with pumping parts of the machinable 
alloys as well as plastic to meet all requirements. 
Individual engineering on every application. 


Write or wire for complete details. ! 
bie 


A. R. WILFLEY and SONS INC. via sgr-+5 rd “iss Broadway, New York iy 


Photo shows Wilfley Acid Pumps handing AMMONIUM NITRATE at HIGH HEADS 
an : 
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J-M 85 °% Magnesia is lightweight easy for workmen to install half-sec 
tions on this 10” steam line. Insulation work at the Grace Chemical plant 
was performed by Young Sales Corporation of St. Louis. Engineering and 
construction was directed by Foster Wheeler Corporation of New York 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


... the choice of insulation engineers 
at Grace Chemical’s new Memphis plant 


INpustry’s LONG-TIME standard for 
temperatures to 600F is still your best 
insulation buy. For J-M 85°, Magnesia 
provides high insulating value, easy ap- 
plication, long life, initial low cost and 
minimum maintenance. That's why in- 
sulation engineers consistently specify 
J-M 85°, Magnesia for modern installa- 
tions like Grace Chemical’s new anhy- 
drous ammonia-urea plant. That's why it 
will pay you to specify J-M 85 °% Magnesia 
for your new plant or modernization 
program, 


Johns-Manville 
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To assure you maximum value from 
your insulation dollar, Johns-Manville 
gives you complete drawing-board-to- 
job-site service, You get expert recom- 
mendations by the world’s most experi- 
enced insulation engineers . . . plus expert 
installation by authorized J-M Insulation 
Contractors, Write today for further 
information on J-M 85°, Magnesia and 
Johns-Manville’s unmatched facilities to 
solve your insulation problems. Address 
Johns-Manville Box 60, New York 16, 
N.Y. In Canada, Port Credit, Ontario. 


lit INSULATION 


MATERIALS “ENGINEERING - APPLICATION 


J-M 85°. Magnesia also comes in block form. 
Here you see it being applied to a vertical 
drum at a New Jersey petroleum refinery 


PETROLE! 
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TECHNICAL DATA 


Shell Products Pipe Line was one of the 
first to recognize the flexibility of operation 
made possible by continuous automatic 
installed B-I-F Industries’ equipment at 
their Wood River Pump Station for blend- 
ing finished gasolines directly to their 
North and East lines respectively. Preset 
formulations at all flow rates of finished 
product demanded by the pipeline are 
automatically maintained by multiple com- 
ponent blenders . . . to blend six gasoline 
base stocks, T.E.L., dye, and gasoline 
additives to pipe lines without inter- 
mediate tankage. Full particulars on this 
installation are available 


PROPORTIONEERS, INC. 
STANDARD PANEL STREAM BLENDER 


This equipment can be arranged to 
handle any type of problem and any num- 
ber of components at flow rates ranging 
from 150 barrels per hour to the limit of 
modern transter pumping equipment and 
pipe line sizes. 

Units are available for stream blending 
other finished products (solvents, diesel 
dustin. tthe wil; hecting ofte. Renthes fevlts 
asphalt cut-backs, etc.) with equal facility 
and dependability. Our diversified product 
trolling any of the petroleum or petro- 
chemical processes ...is designed to 
make money for you. Let us show you how! 





THE OCTANE 
EQUATION 


as 


PROPORTIONEERS. INC 
GRAPHIC PANEL 
STREAM BLENDING 

SYSTEM 





BASE STOCK ) 
TANKAGE 


STREAM 
BLENDING 


MAXIMUM 
TANK 
UTILIZATION 


ND PRODUCT 


THE PROBLEM 


As automobile manufacturers continue their current trend toward higher 
compression engines, refiners face an ever increasing demand for premium 
motor fuels. New processes, or improvements on existing processes, are being 
installed to meet these demands. The fuel outlook is further complicated by 
the fact that the automotive industry is developing engines requiring lower 
grade fuels and predictions indicate these engines will be in use by 1960 


THE SOLUTION 


The fast growing petroleum industry is quick to recognize and adopt equip 
ment which facilitates product movement and continuous automatic 
blending gives refinery operation the flexibility it needs to keep pace with 
progress. Stream blending not only provides tailor-made hydrocarbons, but 
minimizes the need for intermediate tankage and allows specific seasonal 
market conditions to be met without costly inventory change-overs. B-1-F 
Industries, Inc. is the leading manufacturer of this type of equipment and 
boasts the greatest number of diversified installations 





i "semares | 





a Complete stream blending systems, utilizing unitized construction, 
are available factory-tested under field conditions 

— All systems are electrically and mechanically interlocked to pro 
vide “fail-safe” operation under all job conditions 

oe Our “Blue Chip” products are designed, engineered, manufactured, 
assembled and tested under one roof assuring you ol 
outstanding product quality and performance 


“THE BEST COSTS LESS" 


For engineered recommendations, write to Proportioneers, Inc., Division of B-1-F Industries, Inc 


B-I-F INDUSTRIES 


PROVIDENCE, RHODE - omae nena co: QD) Fe 
SUILOERS (RON FOUNDRY « PROPORTIONEERS. INC. + BUILOERS PROVIDENCE, INC. + OMEGA MACHING CO Fe 
A c¢ 
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Automation is Over 21 
—at M.W. Kellogg 


Automatic control and instrumentation, which to- 
gether have coined the new word ‘‘automation”’, 
are far from being new with The M. W. Kellogg 
Company. Largely through the work of the Instru- 


ment Section of Kellogg’s Engineering Department, 
automation has long since come of age in petroleum 
refineries. It has been paying off for years in terms 
of increased production, higher quality, and in 
added safety and better working conditions. 

In refinery control rooms, like the one shown 
below, every critical process variable is plotted, 
recorded, and observed at a glance .. . including 
temperatures, pressures, flow, and physical and 





chemical characteristics of the refinery process 
stream. Instruments now under development, using 
radioactive isotopes, can even peer through the 
heavy walls of high pressure vessels—and thus 
avoid the weakening of vital equipment caused when 
walls have to be drilled for conventional instruments. 

The M. W. Kellogg Company’s Instrument Section 
continues to work closely with all instrument manu- 
facturers toward the development and application 
of systems which can improve refinery operations. 
It is an important part of the over-all service Kellogg 
can offer in designing your future petroleum or 
petrochemical facilities. 


























16-page booklet gives the facts 


The M. W. Kellogg Company’s No. 3, 
1955 Kelloggram graphically explains, 
step by step, exactly what automation 
is, what it does, and how it can be em- 
ployed by the petroleum refining and 
petrochemical industries to improve 
plant operating efficiency and prod 
uct quality. 

An easy-to-understand treatise of a 
highly complex subject, this 16-page 


booklet, iliustrated with full-color dia 
grams, includes sections on gamma 
ray instruments, data reduction sys 
tems, electronic instrumentation, 
stream analyzers, and high pressure 
instruments 

A limited number of copies of this 
Kelloggram on automation are still 
available. The coupon will heip expe 
dite your request 





The M. W. Kellogg Company 
225 Broadway, New York 7, N. ¥ 


Send copy of your 16-page Kelloggram (No. 
3, 1955) which gives the complete story of auto 
mation and its application in petroieum refineries 


and petrochemical plants 


Name 








UNSURPASSED 


FOR EXTREMELY HIGH PRESSURES 


HOT or COLD SERVICES 


“DOUBLE VOLUTE” DESIGN PROVIDES HYDRAULIC 
RADIAL BALANCE OF ROTATING ELEMENT... 
NO “SIDE PUSH”... ELIMINATES WEAR AND SEIZURE 


The“ Double Volute” construction of Bingham 
Multistage “Hi-Press” Pumps insures perfect 
radial balance of the rotating element, under 
all operating conditions...completely elimi- 
nating wear between rotating and stationary 
parts. “Double Volute” construction permits 
maximum use, without exceeding normal 
clearances, of non-corrosive metallurgy—par- 
ticularly austenitic steels — normally consid- 
ered dangerous on account of their galling 
and seizing characteristics. 

This feature also eliminates shaft deflec- 
tion, permitting mechanical seals to estab- 
lish and maintain a uniform track between 
contacting faces. This prevents leakage and 
seal face wear, resulting in long seal life. 

“Double Volute” design also permits the 
pumpage to be discharged from the inner into 
the outer case through two nozzles located 
180° apart. For hot service, this feature pro- 
vides adequate circulation of pumpage be- 
tween the two cases, insuring a uniform 
temperature rise in all parts—thereby elimi- 
nating distortion due to temperature changes. 

Location of suction and discharge at top of 
pump case is particularly suitable for low 
NPSH conditions. 

Bingham “Hi-Press” Pumps have estab- 
lished an exceptional record of long life and 
trouble-free service wherever they have been 
installed. 


One of a group of Bingham “Hi-Press” Pumps in a large 
East Coast refinery handling 750° F. reduced crude oil at 
a differential head of 2000 feet. 


Write your nearest Bingham office 
for full information. 








SALES AND SERVICE OFFICES 


1921 


BINGHAM PUMP COMPANY 
General Offices: 2800 N. W. Front Avenue, Portland 10, Oregon 


Factories: Portland, Ore. + Vancouver, B. C., Canada 
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NIGHT View of Cities Service Refinery, Lake Charles, La 


Worthington steam turbines keep refineries on stream 


peagas 


WORTHINGTON TYPE S MULTI-STAGE STEAM TURBINE 
provides drive for generators, pumps, compressors 
where dependability, close speed regulation, and econ 
omy are essential. 


Dependable prime movers are a must where breakdowns can run into 
thousands of dollars a day. That's one reason Worthington steam tur- 
bines are the first choice for driving blowers and compressors throughout 
the petrochemical industry 

But that’s only one reason for a Worthington steam turbine drive. Take 
our Type S multi-stage steam turbine. It also gives you 
1. Close speed regulation — almost any constant speed or droop charac- 
teristic desired. A fact worth noting: Worthington is the only manufac 
turer Offering as standard equipment the Woodward direct-acting 
governor, Woodward Oil Relay governor, Constant or Variable Speed 
Oil Relay governor or a mechanical shaft governor to best suit your 
conditions of service and for maximum economy 
2. Remote control. The Woodward Governor with pneumatic or hydrau- 
lic head allows remote control using air or other medium 
3. Steam economy. Every Worthington multi-stage turbine ts designed 
to fit your specific service with lowest steam consumption 
4, Low upkeep. Sound design, accessibility of parts, perfect lubrication 
assure continuous service with minimum maintenance 

Find out more about the Worthington steam turbines for your chem 
ical of petrochemical applications Write Worthington Corporation, 


Steam Turbine Division, Section T.5.4, Wellsville, N.Y [4 


~ — 


WORTHINGTON 


— 
—— : 
AS SSR VEVERNARS SS 


STEAM TURBINES 
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The FW Eductor is a discharge side propor 
tioner. Comes in 1'4" and 2'%" sizes. They 
operate efficiently on pressures ranging from 
75 to 175 p.«.i. at the Eductor inlet. 


One for the road! 


Protect against flammable liquid fire 
due to tank truck accidents 


With more traffic on congested high 
ways, more filling stations, more and 
more gasoline tank trucks in daily serv 
ice, your city is in greater danger of a 
flammable fuel fire than it has ever been 
before. A sudden crash of a tank truck 
passing through your city streets to 
morrow could confront you with a 
difficult-to-control flammable _ liquid 
fire. 

The use of Rockwood FW Eductor 
reduces the danger of disastrous losses 
due to such a fast-spreading fire. De 
veloped for operation with Rockwood’s 
FFF nozzle and SG-60 nozzle with FF 
extension unit, the FW Eductor intro 
duces Rockwood regular FOAM, 


Double-Strength FOAM or WET (1% 
or 2%) into the hose line, quickly con- 
trolling and extinguishing flammable 
liquid and other fires. 

Rockwood FW Eductor is the sim- 
plest form of proportioning you can 
buy. Ideal for municipal fire depart- 
ments, oil refineries and industrial 
plants, it can be attached between dis- 
charge gate of a fire truck and hose line, 
or between hydrant and hose line, or 
between two lengths of hose. 

Be prepared. Put this great fire 


fighter to work for you : 
a 


Specify Rockwood FW 
Eductor when you order os 
a fire truck. MH 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water . . . to Cut Fire Losses 





PORTABLE FIRE PROTECTION DIVISION 


34 For more dota on advertised products, use Readers’ Service Cards, last page. 


* 1086 Harlow Street, Worcester 5, Mass. 





FFF Nozzle comes with 
Foam screen and solid 
Foam stream shaper. 











Rockwood Eductors are designed for use with 
both the Rockwood FFF nozzle and the SG-60 
nozzle with FF extension unit. SG-60 is an all 
purpose nozzle that fights fires 5 ways high 
velocity WaterFOG, low velocity WaterFOG 
(with applicator), FogFOAM, solid stream of 
water or of FOAM. FF extension unit dis 
charges Rockwood FOAM in a solid stream or 
as FogFOAM, and covers large areas at onc 
time 











The Variable FW Metering-Check Valve 
on the Rockwood Eductor is highly versatile, 
and is furnished with each FW Eductor. It in 
corporates both the Metering Valve and Ball 
Check Valve in one unit, and meters material 
into the hose line in any proportion from 1‘ 

through 6% 














Rockwood Double-Strength Foam Liquid, 
3 parts mixed with 97 parts water, forms a solid 
FOAM blanket that quickly re-seals itself 
Available in 5-gallon or 50-gallon drums 
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Rockwood WET, | part mixed with 99 parts 
water, increases penetration and extinguishing 
action of water. Excellent for deep seated fires or 
where water is scarce. Can be used in propor 
tions of |! or 2 by volume for Class A and B 
fires. Available in gailon cans or 50-gallon 


drums 
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with Signal Oil and Ga 
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ENGINEERING CORPORATION 


FAIRVIEW STATION HOUSTON, TEXAS 





Carbon-Molybdenum Steels ral 


BUTT WELDING FITTINGS 
Ya inch through 42 inches... 


Chromium-Molybdenum Steels 
= Nickel Steels -) 2 i ? ? 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 
Yq inch through 24 inches... 


Chromium-Nickel Steels 


Chromium-Silicon-Molybdenum i] ez ie iat Ss . ss 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 


Ve inch through 4 inches... 


Wrought Iron 


Chromium Type Stainless 


Chromium-Nickel Stainless 


Molybdenum Type Stainless 


Wrought Aluminum 


Aluminum-Copper Alloys LARGE DIAMETER AND T.E.M.A.* LONG WELDING NECKS 
STANDARD FLANGES up to 20 feet 0.D. yp to 24 inches, 150 Ib. through 2500 Ib. 


*Tubular Exchanger Manufacturers Association 





BUTT WELDING FITTINGS 
Schedules 5S, 10S, 40S, 80S, and other Schedules and wall thickness. 


06089 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 
150 Ib. through 2500 Ib. pressure ratings. 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 
150 Ib. Corrosion Resistant and 2000 Ib. through 6000 Ib. ratings. 


FOR FITTINGS FROM ANY FORGEABLE MATERIAL 
TO MEET YOUR SERVICE REQUIREMENTS 


You get prompt, eflicient service when you specify and order from 
the complete Ladish Controlled Quality line. Fittings in any forgeable 
material in virtually every type, size, wall thickness or pressure rating 
... are produced to one uncompromising Controlled Quality standard 
...and identified with heat code symbols pioneered by Ladish as 
verification of metallurgical integrity resulting from exhaustive 


tests made in the Ladish metallurgical laboratories. 


For complete service on your fittings requirements, depend on the 


Ladish line and the services of your Authorized Ladish Distributor. 


7 
THE compteTe ( Ondrotled ak ky FITTINGS LINE 


| BAY DY Ey s OO Oy 


CUDAHY, WISCONSIN 


Aluminum-Manganese Alloys 


Deoxidized Copper 


Hastelloy 


Titanium 


Forging Brass 


Everdur Bronze 


Silicon Bronze 


Manganese Bronze 


Wrought Nickel 


Nickel-Copper Alloys 








GOING PLACES ” (le nation’s rivers 


with Cities Service... 


Cities Service petroleum products travel by fast supertankers...they also 

move by plodding barge over the nation’s inland waterways from Cities Service 
refineries to major midwest distribution centers...today they are traveling over water, 
over land and underground in record quantity, to meet a record customer demand. 


CITIES ® SERVICE 


Number 14 of a series 1 Growth Ce mipany 
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cracking efficiency! 


high alumina catalyst 


balanced with 


Both high pore volume and high alumina content— 
that’s what AEROCAT TRIPLE A High Alumina 
Catalyst offers refiners. This combination boosts 
cracking efficiency through 

higher initial activity 

higher thermal and steam stability 

lower stack losses 

excellent selectivity 


In AEROCAT TRIPLE A High Alumina Catalyst, Cyanamul 
has carefully balanced high pore volume with pore 
diameter and specific surface. The result is higher 
activity Maintenance than 1s possible with low 
pore diameter high alumina catalysts 

AEROCAT TRIPLE A is the product of a 7-year research 
program at Cyanamid. Commercial experience in 24 
units has yielded precise determinations of its cracking 
efficiency and product distribution in equilibrium 
It's a proved and tested catalyst! 

Your Cyanamid representative will be glad to tell 
you what AgEROCAT TripLe A High Alumina Catalyst 
with HI PV can do for your operation. Call him today 


*Trade-mark 











? 
AMERICAN Cyanamid LOMPANY 


REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza * New York 20, N.Y 





in Canada. North American Cyanamid Limited, Toronto and Montreal 


— 
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EXTRA 


MOTOR 
VALUE 


Double-shielded bearing 
Large grease reservoirs 
Bolted-on bearing cap 
Labyrinth seals 


This Allis-Chalmers Bearing 
Design Gives More for Your Motor Dollar 


You can lubricate these bearings without dismantling 
the motor. Pipe-tapped holes in the bearing housings 
at two points provide means for inserting new grease, 
flushing out old grease and relieving pressure during 
re-greasing. 

The bearing cap is held tightly in place against 
the inner face of the bearing enclosure. This cap, with 
its close running clearances, minimizes the possibility 
of grease entering the interior of the motor . . . retains 
an ample supply within the bearing enclosure. 


At the outer side of the bearing, double labyrinth 
seals keep grease in, also keep dirt out. What’s more, 
large grease reservoirs act as additional dirt barriers. 

Look for the extra bolts on the end housing. . . the 
sign of greater value. Ask your Allis-Chalmers repre- 
sentative or Authorized Distributor to give you the 
facts on this maintenance-saving design. Or write 
Allis-Chalmers, General Products Division, Milwau- 
kee 1, Wisconsin, for Bulletin 51B7286. A-4855 


ALLIS-CHALMERS 
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HOW TO GET THE BEST RESULTS 
FROM ANY TRAPPING JOB... 


<a 
’ 









DRAINING CONDENSATE FROM STEAM 
















ARMSTRONG 


How to correctly size, install and maintain steam traps for TEAM TRAP 
any pressure, any temperature, any load... Armstrong inverted BOOK 
bucket trap design principles and advantages... sizes, list 


prices, physical data, capacities ... data on variable loads, 
warming-up loads, submerged coil heat transfer, steam main 
and riser drainage... trapping of unit heaters... power plant 
trapping, and many other subjects. ASK FOR 44-PAGE 


CATALOG J, The Armstrong Steam Trap Book. ARMSTRONG 


DRAINING LIQUIDS FROM AIR AND GAS 


How to select and install ball float traps for draining light 













liquids or water from drip points, aftercoolers, separators, etc., 


in compressed gas and air systems. . . liquid level control 
hookups . . . high pressure trapping to 1000 psig... trap 
materials for corrosive service ... capacities, physical data, 


list prices, single lever, compound lever and “snap-action” 


traps. ASK FOR BULLETIN 289 


anmsTHone 


VENTING AIR AND GAS FROM LIQUIDS se ame oS, ' 















Selection and installation of ball float traps for venting air 
and gas from water and light liquids under pressure .. . con- 
tains useful table on air discharge through various size orifices 


at pressures from 1 to 1000 lbs... . when and how to back vent 
traps ... floats and mechanisms for other manufacturer's 
devices ... sizes, list prices, materials, dimensional data for = 


Armstrong Ball Float AR Traps. ASK FOR BULLETIN 450. 


DRAINING WATER FROM LIGHT LIQUIDS 


Dual gravity trap selection and installation explained and 












diagramed .. . for draining gasoline separators, dehydrator r 
tanks, debutanizers, etc. .. . orifice capacity data, dimensions, é 
materials, list prices for Armstrong Ball Float D/G Traps 


ASK FOR BULLETIN 2091. 








Free on request without obligation—call your local 
Armstrong Representative, or write Armstrong Machine Works, 
852 Maple Street, Three Rivers, Michigan 


ARMSTRONG 


INVERTED BUCKET and BALL FLOAT TRAPS 
FOR THE PETROLEUM INDUSTRY 
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Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 


On-Stream! 


Y Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 


from strategically-located warehouses. 


Careful analysis of your corrosion problems 
by experienced engineering staff. 


Quality-controlied fabrication 
to assure finest tube properties. 


information and sales service 
available from nearest Phelps Dodge district office.” 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


‘SALES OFFICES: Atianta, Birmingham, Alc., Boston, Buffalo, Charlotte, Chi 
Fort Wayne, Greensboro, N. ¢ Houston, Jacksonville, Kansas City, Mo., Los 
Orleans, New York, Philadelphia, Pittsburgh, Portiond, Ore., Richmond, Rocheste 
Washington, D. C 
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¢ 
WHAT'S NEWS AT BRISTOL . « «( 


FIRST 


instrument system 


that carries out 
BASIC= GRAPHIC 


PANEL 
idea completely! 





A WIDE SELECTION: For example, there are 35 receiver and 34 con- 
troller models and the widest variety of transmitters on the market. 
A model can be found among these that will exactly meet any 
requirement, 
FULL PLUG-IN SERVICE: Change recorder to an indicator or vice versa 
in 10 seconds with ABSOLUTELY NO INTERRUPTION WHAT- 
SOEVER TO AUTOMATIC CONTROL, 
Pull complete chassis out (one-piece chassis — no tools required). 
With chassis removed you get the same automatic control as before. 
Change from one model to another or if trouble is suspected in 
a plug-in unit, the doubtful unit can be replaced by a spare while 
the suspected unit is checked in the service shop — out-of-service 
time is thus eliminated. 
CONTINUOUS VALVE POSITION INDICATION on same instrument 
scale as set point scale, gives continuous data on control valve posi- 
tion —- makes “bumpless” transfer possible simply by matching 
pointer positions — no need to read actual scale values — minimizes 
reading errors — speeds operations. 
SCALES ARE SCIENTIFICALLY DESIGNED for instant, error-free read- 
ability — a new degree of close-up, as well as distance readability. 
Write today for more details. The Bristol Company, 111 Bristol 
Road, Waterbury 20, Conn. 5.14 





METAGRAPHIC INSTRUMENTS MEASURE, RECORD, 
INDICATE, AND AUTOMATICALLY CONTROL 


Pressure © Vacuum ¢ Absolute Pressure 
Differential Pressure ¢ Liquid Level ¢ Flow 
Temperature and ¢ Mechanical Motion 


BRISTOL 


AUTOMATIC CONTROLLING, 
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NO INTERRUPTION 
WHATEVER TO AUTOMA- 
TIC CONTROL when re- 
ceiver chassis is re- 
moved, 

OFFERED FOR UP TO 
THREE MEASURED VARI- 
ABLES — with air pres- 
sure regulators or air 
loaded regulators — 
three-position manual- 
automatic transfer 
valves for automatic 
control and six-position 
(on the same knob) 
transfer valves for cas- 
caded control. 


CONTROLLER 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


RECORDING AND TELEMETERING 


METAGRAPHIC TRANSMITTER 


SUPPLIEDINAVERY WIDE 
VARIETY OF SPANS AND 
RANGES: For example, abso- 
lute pressure instruments 
are made in ranges as low 
as 5mm mercury absolute. 
Pressure instruments as low 
as 5 inches water to 10,000 
psi. Over-range protection 
available up to 400% over- 
range. 


rere 
y 
‘ 
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RECORDING RECEIVER ~ 


VARIETY AND FLEXIBILITY: 
The most flexible and com- 
plete line of controllers of- 
fered — 34 different models. 
PLUG-IN FLEXIBILITY: Con- 
trollers are designed for full 
plug-in interchangeability 
for change of control mode 
or service, This means no 
process down-time for 
maintenance — no off-speci- 
fications product. 


Rect wane 


BRISTOL'S 


8 rat OFF 


INSTRUMENTS 
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A HUNDRED MILES"AT.SEA-..> 


we 


> 


be 


Early-warning radar stations, standing far out in 
the open ocean, need plenty of fresh water—for 
drinking as well as other purposes. And to supply 
it, they depend largely upon sea water evaporators 


using Bridgeport condenser tubes. 


In these installations Bridgeport 90-10 Cupro 
Nickel Tube was chosen because of its excellent 
service in evaporators handling sea water. Its 
resistance to general impingement corrosion at 
high velocities often offers unique advantages 


over other alloys in many applications. 


This is but one of many effective applications 
of a particular Bridgeport Condenser Tube Alloy 
—carefully selected to give optimum performance 
on a specific job. Bridgeport’s Technical Service 
will be glad to help you select from a wide range of Pure, fresh drinking water for “Texas Towers” 
Bridgeport alloys the one tube best suited to your Remesrs ta. Bayo wb Sate edie 
particular operating conditions. Call your nearest Nickel Condenser Tubes. 


Bridgeport Sales Office for complete information. 


BRIDGEPORT BRASS 


Offices in Principal Cities - Conveniently Located Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Limited, Montreal 
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LOW VOLTAGE 
CENTRALIZED 
CONTROL 


Rowan Low Voltage Centralized Control units are 
designed to meet modern industry’s increasing demand 


for greater centralization of motor control. They con- 


sist of bus compartment, bus mounted on porcelain 
insulators providing liberal spacing, necessary motor 
starting equipment, auxiliary and pilot devices. Indi- 
vidual control transformers may be installed either in 
the bus compartment or in the starter. These units are 
designed for indoor or outdoor service . . . unique 
construction eliminates the use of gaskets for outdoor 


service, 





ABOV E—Closed view and open view of 
a Centralized Control unit showing Dis 
connect Switches with incoming line circuit 
breaker for an outdoor application 


LEFT—Closed view of a Centralized Control 
unit showing Frames 50 and 100, 780-KBF 
Starters, mounted on a sturdy steel structure 


UWAN CONTROL 
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THESE 
ADDITIVES 
ARE 
NOT 
ON THE 
PUMP 
BUT 
THEY TOO 
MEAN 
“PERFORMANCE” 


Tenamene 


EASTMAN GASOLINE ADDITIVES 


Though unidentified at the point of final delivery, the 
presence of these additives is vital to the dependable per- 
formance of gasoline. For help in the careful selection 
and economical use of these gum-inhibiting additives, 


call on Eastman’s highly qualified pe troleum specialists. 


For more information on Tenamene additives and the 
service that backs up their proper use, contact our local 
representative or write to Eastman Chemical Products, 
Inc., Kingsport, Tennessee —a subsidiary of Eastman 


Kodak Company. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
Tennessee; New York—260 Madison Ave.; Framingham, Mass.—65 
Concord St.; Cincinnati—Carew Tower; Cleveland—Terminal Tower 
Bidg.; Chicago—360 N. Michigan Ave.; St. Lovis—Continental Bidg.; 
Houston—412 Main St. West Coast: Wilson Meyer Co., Son Fran- 
cisco—333 Montgomery St.; Los Angeles—4800 District Blvd.; Port- 
land—520 S$. W. Sixth St.; Salt Lake City—73 S. Main St; Seattle— 
821 Second Ave. 
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YOUR NAME 
HERE*....ecee 


may save you 
time and money 


..- keeps production UP 


When industrial furnace enclosure repairs become necessary 
today, there's a lot of satisfaction in knowing that they can be 
made efficiently—and quickly—under the supervision of the 
company which designed those enclosures. 
if you are fortunate enough to have Bigelow-Liptak furnace 
enclosures in your plant—the entire record of the installation; 
its description and lists of all repair parts are at the finger tips 
of our production department —ready to be used at a moment's 
call to help you get your furnace back in efficient operation in 
a minimum of time. 
Experiences like the recent predicament of one of the major 
oil refineries prove the value of this Bigelow-Liptak feature. 
By means of comprehensive Trade Cards—that cover every 
Bigelow-Liptak installation from one end of the world to the 
other —recommendations were made over the telephone to this 
refinery which was having difficulties because war production 
during the last several years had forced operation to almost 
double its designed capacity. Necessary repair parts were 
indicated. A fully informed engineer was rushed to the job. 
And this aviation gasoline plant which had operated five years 
without repairs was back in service in four days at this greatly 
increased rating. 
“Please accept our appreciation for the effort made to put this 
plant back in operation. It is nice to know we are dealing with 
companies and individuals who feel an interest and a responsi- 
bility in the jobs they have furnished,” wrote the chief engineer 
of this great refinery. This is but one of dozens of recent 
tributes paid to the cooperation, engineering skill and efficient 
organization of Bigelow-Liptak. Your operation may depend 
not only on the design of the heat enclosure but the cooperation 
and efficient organization that backs it up. 











SAN FRANCISCO © SEATTLE ¢ TULSA ¢ 
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oR-Jal-sa-4 office 
of Bigelow-Liptak 


there is a Trade Card that contains a 
detailed record of every installation. On 
this card will be found all of the data and 
information necessary and useful in serv- 
icing the job. Many of these cards are 
never referred to because Bigelow-Liptak 
enclosures are designed for long depend- 
able service. But since furnace enclosures 
are the parts most subject to wear and 
tear, these records often become life savers 


for our customers 


When emergencies come we can quickly 
refer to any customer's Trade Card and 
find an accurate record of any installation. 
In a few minutes, with the aid of this infor- 
mation, we can set in motion the work 
that will enable him to get his furnace 
back in service in a minimum time. Your 
name on a Bigelow-Liptak Trade Card may 
save you money and invaluable time 


ht will pay you to discuss your heat enclosure 
problem with Bigelow-Liptak—if you want enclos- 
ures that will give service and economy over a 
long continuous operating period. Get in touch 
with a Bigelow-Liptak engineer. 


BIGELOW-LIPTAR Coyoration 


AND BIGELOW-LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
In Canada: BiGELOW-LIPTAK OF CANADA, LTD., “7oronte, Ontario 


ATLANTA @ BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER ¢ HOUSTON © KANSAS CITY, MO. © LOS ANGELES ¢ MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE. © ST. LOUIS © ST. PAUL © SALT LAKE CITY « 


MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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SOLUTION 
COOLER 


SOUR GAS 


ACID GAS 
COOLER 





HEAT 
EXCHANGER 





[arpenter Stainless Tubing | | 
Cuts Refinery Corrosion Costs in Heaters and Coolers 


This diagram shows where Carpenter Stainless Tubing has 


cut corrosion control costs and reduced down-time in refinery 
equipment used for removal and recovery of /Aydrogen 


sulfide from gases. 


By re-tubing the solution heater and cooler and the acid gas 
cooler with Carpenter Stainless Tubing, tube life in these 
units already has been more than doubled. The Carpenter 
tubing has been in service more than 5 years and is still going 
strong. In other modern refinery processes, too, re-tubing 
with Carpenter Stainless Tubing is paying off in lower mainte- 


nance costs and increased plant operating efficiency. 


Here's a helpful guide for selecting 
standard and special analyses of 
stainless tubing and pipe for best 
results in corrosive services 4sk 


for Bulletin T. D. 113 


November, 1955 
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Why not apply the cost-cutting, time-saving advantages of 
Carpenter Stainless Tubing to your operations to get greater 
freedom from costly corrosion troubles? Ask your local 
Carpenter Representative or write for information about the 
new kind of Carpenter Stainless Tubing now available for 


relinery services, 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


MEMBER 


Export Dept The Carpenter Steel Co., Port Washington 
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Be sure your gas- 
have these two 


Ingersoll-Rand JVG gas-engine 
compressor installed on a natural 
gas pipe line for recompression from 
350 psi intake to 410 psi discharge 


Bank of five I-R §as-engine com- 
pressors in gas booster service. SVG 
unit in foreground compresses nat- 
ural gas from 47 to 400 psi 


From 110 to 2000 hp, these I-R units have two 
advantages that set them apart from all others! 


A gas-engine compressor is really two machines in one 
A gas engine to provide the power and a compressor to 
do the work, In each of these equally important func 
tions, Ingersoll-Rand has, over the years, pioneered 
and perfected basic types of construction that are com 


mon ‘to their entire line of gas-engine compressors 


I, Four-cycle Flexibility 


Every I-R unit utilizes a V-type four-cycle engine 
That's because only the four-cycle engine assures 
stable and dependable operation over the widest range 
of speeds and loads, It delivers smooth power all the 
way from half speed to full speed and from no load to 
full load, or any combination within this range. In 


many applications this four-cycle flexibility of loading 
is a vital necessity to meet the load swings and speed 
variations that are a part of normal operation. 

Even where speeds and loads are fairly constant 
under normal conditions, the four-cycle engine pro- 
vides a valuable margin of safety to take care of unex- 
pected or emergency fluctuations in speed and load 
without danger of stalling out. 


2. Compressor cylinders engineered to the job 
. using valves from the most complete line 
available. 


Every I-R gas-engine compressor uses compressor 


cylinders and valves that are tailored to meet the 


COMPRESSORS CONDENSERS AIR & ELECTRIC TOOLS 
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engine compressors 
outstanding features 


Six Ingersoll-Rand KVG gas- 
engine-driven compressors installed 
on a large Southwestern transmis- 
sion line. 


precise requirements for each application. Their world 
wide reputation for lasting dependability and reduced 
maintenance is the result of more than 77 years of 
specialized experience in designing and building air 
and gas compressors. 

Ingersoll-Rand valves are the most dependable avail 
able. Complete records from many pipeline compres 
sor stations show that I-R valves run for many months 
without forcing a compressor shutdown, And Ingersoll- 
Rand has valves to cover the entire range of operating 
requirements for any pressure, any type of gas... 


Four of seven Type KVS turbo- 
charged gas-engine compressors in- 
stalled in a large gasoline plant 
Each unit compresses process gas 
from O to 800 psi 


more types and sizes of compressor valves than any 
other manufacturer. 

These two basic advantages . . . four-cycle flexibility 
and the extra dependability of job-engineered I-R com- 
pressor cylinders and valves ... add up to long-range 
savings in operating and maintenance costs 

Your nearest Ingersoll-Rand representative will be 
glad to give you all the facts on any type of unit. His 
wide experience in the selection, application and instal 
lation of this equipment can save you time and expense 


all along the line. 


Ingersoll-Ran 


6-262 11 Broadway, New York 4, N. Y. 


PUMPS 
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ROCK DRILLS 


GAS & DIESEL ENGINES 
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Experienced in Plant and 
Unit Design from Crude to 
Finished Product 


Conversion 


Neparation 


Purification 


ma Name the separation step and we can match it up with direct or parallel 
experience. Distillation, Liquid Extraction, Absorption, 
Crystallization are typical of the operations which our engineers know 
thoroughly and for which they have designed many a plant and unit. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET. CAMBRIDGE 41, MASS. © 60 EAST 42nd STREET. NEW YORE 17, N.Y. 
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AUTOMATIC ELECTRIC COMPANY—A GREAT NAME IN COMMUNICATIONS 


“MEETING ROOM"... 


rent free! 





Forty-three American railroads own P-A-X “inside’’ 
telephone systems. These railroads encourage employees 

to use the telephone for exchanging information 

and instructions; they find that operations are thus speeded 
up—confusion, delays and errors are held to a minimum 
P-A-X telephones on desks, in shops, and at trackside booths 
provide convenient “meeting rooms’’ for swift transacting 

of railroad business! 


Because P-A-X is railroad-owned, these calls 

are made without charge. There is no need to limit the number 
or length of calls. And of course, telephone installations 

and moves are made by railroad personnel when 

and as desired, and maintenance is easily handled by regular 
communication and/or signal crews 


Let us tell you which railroads own P-A-X’s, and how 

they use them for maximum operating efficiency. Call or write 
Automatic Electric Sales Corporation (HAymarket 1-4300), 
1033 West Van Buren Street, Chicago 7, Illinois 

In Canada: Automatic Electric (Canada) Ltd., Toronto 
Offices in principal cities. 


AUTOMATIC &—> ELECTRIE 


ORIGINATORS OF THE AUTOMATIC TELEPHONE 
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DUAL METAL--- answer to 


What is it 7 


To thirty-one of America’s largest 
industries with problems of abra- 
sion or corrosion—or both—“Dual 
Metal” means U, S. Pipe’s Special 
Products Division. 

Specifically, “Dual Metal” is 
our name for centrifugally cast 
cylindrical sections in which two 
dissimilar metals are bonded metal- 
lurgically by centrifugal force and 
temperature. 


“Dual Metal” centrifugally cast, 


integrally fused combinations of 
two dissimilar metals are doing in- 
dustry’s most difficult and exacting 
jobs better and more economically 
than ever before. 

Design engineers have been quick 
to recognize the outstanding merits 
of a process capable of combining 
the desired mechanical and chemi- 
cal properties no single metal 
possesses, 


“Dual Metal” means versatility, 
efficiency and economy. 


Research and development play a vital and 
important role in the centrifugal casting of “Dual 
Metal” combinotions. Our Pilot Foundry is devot- 
ed entirely to process and product improvement 
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your ['URNAROUND problems 


“Dual Metal” solves one of the petroleum 
industry's most severe and costly problems— 
catalyst erosion of lift pipe and catalyst 
handling lines. 

In making a “Dual Metal” lift pipe the 
outer shell of weldable alloy steel is poured 
into a rapidly rotating mold. The abrasion- 
resistant alloy iron core is introduced at the 
proper time and temperature. Result? A 
metallurgically bonded two-metal structure 
that combines the strength and weldability 
of low alloy steel and the superior abrasion 
resistance of alloy iron. 

“Dual Metal” lift pipes are now in use in 
over 60 of the nation’s leading refineries. In 
one typical refinery periodic examinations of 
high temperature catalyst pipes have indi- 
cated abrasion resistance of better than 16 
to 1 over conventional steel piping. A once- 
troublesome bottleneck in processing has 
been climinated and turnaround operations 
made shorter —a major saving of both time 
and money. 


Perhaps this versatile process is the answer 
to your particular problem. Write today for 
specific literature and information on “Dual 
Metal’s” applications for the refining industry. 


DUAL METAL" CENTRIFUGAL CASTINGS: SIZE RANGES 


OUTSIDE DIAMETER: 6” te 36” WALL THICKNESS: 2” and up 
LENGTH: Up to 14 ft. without welding 
TYPICAL OIL INDUSTRY APPLICATIONS: Catalyst Lift Pipe 


Depressurizing Pipe, Catalyst Transfer Lines, Slush Pump 
Liners, Valve Nozzies, Extrusion Liners, etc 


Left. Cross-section view of dual metal piping consisting of a 
weldable SAE 4120 steel outer shell and a metallurgically 
bonded inner layer of high carbon-high chromium abrasion 
resisting iron. Photograph actual size. Composition of the 
hard inner layer: 

C Mon P 5 $ Cr 


>! 


285 1.10 009 023 85 29.3% 
Below. Photomicrograph showing the bond or fusion zone 
between the outer and inner metals. The mild etch required 
for the 4120 steel did not attack the high chromium iron 

Etched — 100 diameters magnification 
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MECHANICAL SEPARATION 


Deflector cup directs flow of air or gas together 
with water, oil and dirt to the walls of the 
housing and then downward at high velocity 
into the base where liquid and heavier dirt 
particles are deposited. 








FILTRATION 


Air or gas, having been mechanically cleaned, 
rises at low velocity through the Radial Finned 
Filtering element or insert which removes the 
lighter air-borne material. 


This exclusive Double-Action principle of Staynew Pipe Line 

Filters assures sustained, trouble-free operation. Inexpensive, 

quickly installed and easily maintained, these filters keep air 

operated or controlled equipment free from pipe scale, dust, dirt, anon da 
and condensate. Wherever you require air and other gases clean PIPE LINE FILTER 
and dry—demand and get—Staynew Pipe Line Filters. 


Write today for complete Staynew Pipe Line Filter Bulletin B-1A. 


Representatives in Principal Cities ER 
TT Le pote: i CORPORATION 
al 


47 Centre Pk., Rochester 3, N. Y. 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 


. , . ) é 
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With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guarantced performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 





EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 


the performance you want. 


ENGINEERS & Fapnricators, INC, 


P. O. Box 7395 Houston 8, Texas 


UIPME 
=? oft . Wong 
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A. 


important applications for nondestructive tests are those that deter- 
mine acceptability of materials for specific corrosion-resistant or weld- 
ing characteristics. Sulphur printing, illustrated here, is one of the 
control inspections used by A, O. Smith. The test is designed to deter- 
mine the amount ond segregation of sulphur present in forgings. This 
inspection evaluates the forging for welding. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Still another method of flaw detection used by A. O. Smith Ultrasonic testing linspection utilizing high-speed sound 
is the magnetic particle test. Magnetic particle tests are waves) is another method A. O. Smith uses for quality con- 
ideal for detecting surface and sub-surface faults in ferrous trol of heavy sections. The picture shows an additional 
materials. In this picture, technicians are shown inspecting application of ultrasonic testing — operator is determining 
the welds on a pressure vessel. wall thickness of 167,000-ib. vessel. 


Nondestructive inspection is one more reason for the dependability 
of A. 0. Smith vessels, exchangers and other process equipment. 


Illustrated here are just a few of the nondestructive testing 


products. Of course, there are many other tests, too — both 
nondestructive and destructive — all designed to help create 


- processes by which A. O. Smith maintains the quality of its 
- 
a equipment that will excel in your operations. 
\ 


A. O. Smith was one of the members of the original commit- 
tee that first established radiographic inspection techniques 
and standards. Also, we have used magnetic particle testing 
since 1934... ultrasonic testing procedures since 1945. 


Through research ...@ better way 


O.Smith 


PROCESS EQUIPMENT DIVISION 
HEAT EXCHANGERS + PRESSURE VESSELS 


Milwaukee 1, Wisconsin 





International Division: Milwaukee 1, Wisconsin 
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EAGLE-PICHER 


SUPER "65" 


INSULATING CEMENT 


> STICKS to hot or cold surfaces « 


BECAUSE IT STICKS, it saves time! Eagle-Picher Super 
“66” really sticks, makes difficult jobs easy, usually 














requires no reinforcing on applications up to 1% inches 
thick. It applies quickly to any equipment, cold or 
heated up to 1800 F. 


BECAUSE IT STICKS, it saves money! Low-cost Super 
“66” provides far greater coverage and more effective 
insulation. Its “springy ball’ structure of small, re- 
silient pellets of mineral wool, with thousands of dead 
air cells, assures maximum fuel savings! 


BECAUSE IT STICKS, Eagle-Picher Super “66’’ can be 
used on irregular shapes where application of other 
imsulations is often impossible. 


PREVENTS RUST, TOO! Super “66” contains a special 
rust inhibitive that actually prevents corrosion. 





WRITE FOR FREE SAMPLE TODAY! 
Prove to yourself how easy it is to apply Super “66” 
wherever insulation is needed! 


LE 

THE EAGLE-PICHER COMPANY 
Since 1843 ‘ Producing a complete line of industrial insulations 
Cincinnati 1, Ohic 


(Member of Industrial Mineral Fiber (natituts«) 








(Conforms to Commercial 
Standard CS117) 
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There’s a faster, safer, 





cheaper, more accurate way 





to measure tanks with... 


a neWw 





a 


ELECTRONIC TANK 


A crew of hand gaugers can climb slippery 
steel stairways in icy cold to lower tapes 
through opened manholes. Or one man can sit 
in a gauge house before a Gilbarco Remote 
Receiver and gauge tanks at the rate of fifty 


an hour— with a degree of accuracy never ap- 
proached by any other method. Here is auto- 
mation in tank gauging. For illustrated book- 
lets and full information about this great new 


advance in liquid level measurement, write... 


GILBERT & BARKER MANUFACTURING COMPANY, WEST SPRINGFIELD, MASSACHUSETTS 


‘ovember, 1955—Petro 
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VALVES and 
PIPE FITTINGS 


by 


WALWORTH 


These new corrosion-resistant valves and pipe 
fittings are molded of rigid polyvinyl] chloride. 

They round out complete lines of 
Walworth Valves and Fittings of Steel, Stainless 

Steel, Bronze, Iron, and Special Alloys. A brochure 

explaining the complete Walworth PVC product story has 
been prepared for your information. Just send us 
your name and address. Walworth Company, General 

Offices, 60 East 42nd Street, New York 17, New York. 
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= UIKSAN | 


Hydraulically ¢ 
Controlled 


MARINE 


‘Mey: Yell, (em:¥74\,' ; The first basic improve- 


ment for loading and 
unloading of petroleum 
products in over 

30 years. 





£ Em 
. 


4 


Speeds tanker 
turn-around-time ‘ 


Far less manpower te: ‘ 
to operate ‘ 


Long life, trouble free 

operation 

Elimination of hose bursts 
Lowers fire and work 
compensation premiums 
Operates from —60°F. to +-225°F, 
One motor, one switch 

controls operation 

Static and spark resistant 


No manhandling of hose 


CHIKSAN COMPANY; Grea, California 


Please send me more information on the Chiksan 
Marine Loading Arm 


Nome 
Compony 


Address 


Y CHIKSAN COMPANY — BREA, CALIFORNIA * CHICAGO 3, ILLINOIS * NEWARK 2, NEW JERSEY 


Well Equipment Mfg. ( rp. ( \ n), Houston 1, Texas 
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in Corrosive 
Acid Spray 


PROBLEM: 


Selecting fastenings that would hold pipe 
fittings together in a unit that is constantly 
subjected to a hot sulphuric acid spray. Bolts 


were formerly falling apart in four months’ time. 


REMEDY: 


Use of nuts and bolts made of wrought 


Hasre.oy alloy 


RESULT: 


Fastenings made of Haste..oy alloy C are 
still holding many months after ordinary bolts 
had to be replac ed, 

HasreLtoy alloy C is the most universally 
corrosion-resistant alloy available today. In 
addition to aerated sulphuric acid, it has ex- 
cellent resistance to such strong oxidizers as 
nitric acid, wet and dry chlorine, and acid 
solutions of salts. It is available in nearly all 
standard commercial forms. 

For more information on Hastre..oy alloy C, 
get in touch with the nearest Haynes Stellite 


Company Office. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporatiqn 


uct 


General Offices and Works, Kokomo, Indiana 


HAYNES 


TRADE - MARK 


4nt.4..0O YY S 


Sales Offices 
Chicago « Cleveland + Detroit - Houston + Los Angeles - New York « San Francisco + Tulsa 


“Hoynes"’ and “Hostelloy” are registered trade-marks of Union Carbide and Carbon Corporation 
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One application of 


Du Pont Telvar 


WEED KILLERS 


stops weeds for the 


season—or longer! 


er 


lelvar’’ kills weeds through the roots . . . prevents re- 
growth. Low rates (20 to 80 lbs. per acre) make it cost 
little for the results you obtain . . . also mean less han- 
dling, fewer storage problems. To cut maintenance costs 
to new low levels, put ‘“Telvar’” in your weed-control , 

program. Available in two formulations: ‘Telvar’” W,  “T*vor" §* ideal for weed control round tank forms, pipelines, 


pumps and derricks. It's non-toxic to humans and animals, non-flam 
eer ’? 
and Telvar DW. mable, non-volatile and non-corrosive to equipment. 


One application of 


Du Pont Ammate 


WEED AND BRUSH KILLER 


kills more kinds of brush 


—safely—at lower cost! 


“Ammate”’ kills more kinds of brush and keeps it down 
longer than most weed and brush killers! When the origi 
nal spray job is done well, brush is kept under control for 
years with only an occasional spot spray. You can rely on 
“Ammate”’ to do the job safely, even where your right 
of-way adjoins cropland, because ‘‘Ammate”’ is not vola 
tile. There are no vapors to drift onto sensitive crops. 


Brush along this pipeline was cleared and kept down with “Ammate.” : : a 
“Ammate” allows low-growing cover to return to resist erosion. It is no hazard to crews, stock or wildlife. 


FREE ILLUSTRATED BOOKLETS describe how to control weeds 

and brush with Du Pont chemicals. For your copies, write to . 

Du Pont, Grasselli Chemicals Dept., Rm. D-4032, Wilmington, T | . Ammate 

Del. In Canada, Du Pont Company of Canada Limited, Box e var 

660. Montreal. (Weed Killers for Weed and Brush Killer 
industrial use 

On all chemicals always follow directions for application. Where warning 


or caution statements on use of product are gwen, read them carefully BETTER THINGS FOR BETTER LIVING... THROUGH CHEMIST®R 
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OtitL HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


Lummus Standard Oil Heaters are 
made in two basic types. The up-take 
heater, illustrated at the left, conducts 
the products of combustion upward from 
the entire heating chamber at low and 
uniform levels of velocity. 


The down-take heater, illustrated at 
the left, is suitable for service where 
products of combustion would contain 
corrosive elements or solid matter. It 
draws hot gases downward from the 
combustion chamber through the dif- 
fusion baffles. Both types of Lummus 
Standard Heaters are adaptable for 
multi-coil or multi-stage heating. 


The Economy Heater, illustrated at 
the left, finds wide application in smaller 
refineries where the investment neces- 
sary for extensive maintenance plat- 
forms and roofing is not justified. The 
flexibility and variety of capacities avail- 
able with multi-coil and multi-stage set- 
tings can be obtained with Lummus-Built 
Heaters in the same manner as with the 
larger Standard units. 





























Lummus Standard Oil Heaters and Lummus-Built Heaters are the answer to the vital 
problem of supplying process heat in any required amount for petroleum refineries, 
chemical and petro-chemical plants. Single Lummus Heaters are operating at continuous 
heat absorptions ranging from 100,000 to 300,000,000 BTU per hour. Lummus has 
designed and installed heaters for use with every major process. 





BRANCH OFFICES — Houston: 2707 Weslayan Rd., Houston 6, Texas + England: The Lummus Co., Ltd., 80 Regent St., 
London Wi, Englands France: Societe Francaise des Techniques Lummus, 39 Rue Cambon, Paris ler, France 
Holland: Lummus Nederland N.V., 56 Scheveningseweg, The Hague, Holland 
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or 


“— LUMMUS 


Otiltl HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


The patented gas diffusion baffle arrangement 
shown at the left is characteristic of Lummus furnaces. 
This arrangement creates a draft resistance or damp- 
ering effect which assures uniform evacuation of the 
products of combustion over the entire ceiling area of 
the combustion chamber. 

Benefits obtained by the use of the slotted refrac- 
tory baffle tile include high velocity gas flow over the 
shielded upper row of roof tubes—with consequent 
high convection heat pick-up—and re-radiated heat 
from the under side of the tile to the upper side of the 
bottom row of roof tubes. 


Lummus- Built Heaters incorporate 
the same material, mechanical and oper- 
ating advantages of the Lummus Stand- 
ard Oil Heaters but are built along the 
more simplified and economical lines pos- 
sible with their smaller size. The Lummus 
Vertical Tube Heater, illustrated at the 
left, for milder heat requirements, is 
especially designed for limited space 

. installation. 





The portable heater, left, was built 
for Magnolia in record time—a mere six 
weeks downtime compared with the 
usual five months. It is the height of 
flexibility and is a smooth-running 
100,000,000 BTU per hour heater han- 
dling 36,000 B/D of charge stocks—an 
increase of several thousand barrels over 
the heater it replaced. 


The heaters described above are, of course, Lummus designed. Lummus also has built 
and will build for you, if requested, counter-parts of all popular types of furnaces used in 
the petroleum, chemical and petro-chemica! industries. Lummus can also build to your 
specifications any type of specialty heater that a particular production problem calls 
for. Lummus’ 50 years of experience in constructing petroleum and chemical! plants lies 
behind the work of the Oil Heater Division, providing the knowledge necessary to do any 
job requested by a customer—and to do it right. 





BRANCH OFFICES — Chicago: 600 South Michigan Ave., Chicago 5, Illinois * Venezuela: Compania Anonima Venezolana 
Lummus, Edificio “Las Grandillas”, Esquina Las Gradillas, Caracas, Venezuela « Canada: 455 Craig St. West, Montreal 
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INSUL-MASTIC coatings are 
made only in the INSUL-MASTIC 
laboratories from a number of 
raw materials, each carefully 
selected for a particular func- 
tion or quality. Among these 
are asphalt and Gilsonite. 


il 
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7. 
a 
An off-shore oil tank coated 


with INSUL-MASTIC! 


Thirteen miles off the shore of Corpus Christi stands this oil storage 
tank. An island on legs receiving oil from eight off-shore drilling 
rigs. The water is shallow, the heat and humidity are terrific. 
Evaporation is rapid and the atmosphere is among the saltiest and 
most corrosive on earth. That is why the sides and bottom of the 
island tank are coated with INSUL-MASTIC. 

INSUL-MASTIC’s heavy, reinforced asphaltic coatings also 
prevent corrosion in steel mills, paper pulp mills, chemical plants 
and other industries where the corrosive atmosphere is extremely 
severe. Claims and appearances can be duplicated, but INSUL- 
MASTIC’s record for maintenance-free protection shows jobs 12, 
15 and 20 years old . . . and that record cannot be duplicated. 

To prevent corrosion in your plant, specify the protective 
coating which has stood the test of time. Specify INSUL-MASTIC 


and free yourself of corrosion and maintenance. 


Tsu Masta 


CORPORATION OF 


Representatives in Principal Cities 


AMERICA © 7750 West 61st Place, Summit, Illinois 
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Extruded Incoloy tubes help keep gas 
reforming costs down. They are economical 
in cost and possess the necessary characteristics 


seule 2% . 


money-saving high pressures 


NRE 


of strength, and heat- and corrosion-resistance 
Shell reacts natural gas and steam in them at 


and temperatures 


How Incoloy reduces gas reforming costs 
in Shell’s new anhydrous ammonia plant 


High pressure, 1700°F reaction in extruded 


Incoloy tubes permits major operating economies 


Today, anhydrous ammonia is cheap 
and plentiful... 

A boon to dirt farmers in Southern 
California and Arizona. With it, they’re 
growing big vegetables bigger than 
ever. 

Shell Chemical Corporation makes 
this low-cost NHg in Pittsburgh, Cali- 
fornia and in its new plant at Ventura. 
They synthesize it from nitrogen 
plucked out of the air, hydrogen 
squeezed out of natural gas. 

At the new plant, in the gas reform- 
ing stage, Incoloy* iron-nickel-chrom- 
ium alloy helps Shell make several big 
economies, 

Keeping the pressure high during 
the reforming operation results in a 


November, 1955—PrtTRoLeuM 
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25-30% saving in compressor horse- 
power when the synthesis gas is fed to 
the converters. 

So Shell takes the natural gas at its 
high line pressure, heats it to 1700°F 
and reacts it with steam in extruded 
Incoloy tubes pac ked with catalyst. 

This iron-nit kel . hromium alloy pro 
high 


strengths needed for this high tempera 


vides the creep and rupture 
ture, high pressure reaction. It does 
not tend to suffer embrittlement as a 
result of phase changes. It resists oxi- 
dation and corrosive effects of the 


I 


What's 


the extruded tubes proved more eco 
other 


methane-steam mixture more, 


nomical than materials con 
sidered for the application, 

If your new developments include 
gas reforming at high pressures and 
you may want to look 
s High 


lem pe rature | ngineering Section 


THE INTERNATIONAL NICKEL COMPANY, INC 


67 Wall Street New York 5, N. Y. 


temperatures 


into Incoloy Just write Inco 


VN 
INCO. Nickel Alloys 


Incoloy .. «for long-life at high temperatures” 
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Methane 
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Photo of actual run made on new P-E Vapor Fractometer. To find mole % concentration of a component, 
analyst simply integrates area under peak by multiplying peak height (a) times half-band width (b 


This quantitative analysis took only 23 minutes 
on the new P-E Vapor Fractometer that costs only $1,375 


HOW LONG WOULD IT TAKE YOU? 


Employing the principles of gas chromo- 
tography, P-E’s new vapor fractometer is a 
revolutionary advance in the field of gas and 
volatile-liquid quantitative analysis. It is 
fast, precise, uncomplicated to operate, ex 
tremely simple in calculation, and above all 
many times less expensive than distillation 
columns, mass spectrometer, or any other 
instrument for the purpose 

For qualitative analysis, the instrument 
gives extremely clean separations —even of 
components and isomers which cannot be 
separated by ordinary methods. For trace 
analysis, high sensitivity permits use of ex- 


tremely small samples. 


Take, for example, the analysis of a syn- 
thetic LPG mix shown above. Here 12 com- 
ponents, representing the hydrocarbons most 
frequently encountered, were clearly sepa- 
rated —a job extremely difficult to accom- 
plish by ordinary vacuum distillation meth- 
ods. The perfect shape of the recorder bands 
makes quantitative analysis simple and ac- 
curate. Area under each peak is the measure 
of the mole % concentration of the compo- 
nent, These area relationships are all that is 
needed for calculation, without preliminary 
calibration for each individual component. 

There is no faster, no simpler, no more 
inexpensive method in existence today. 


a 
Perkin = Elmer CORPORATION 


Norwalk, Connecticut 


For more data on advertised products, use Readers’ Service Cards, last page 


This is the Model 154 
Vapor Fractometer — 
$1375.00 without 
Send for de- 


scriptive bulletin. 


price, 


recorder 
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INCREASED EFFICIENCY — Trufin Type S/T is an extended surface tube 
with its fins an integral part of the tube wall. Because of this, Type S/T 
has more than two times the heat transfer surface of prime surface tube 
—extracts more BTU's per foot of tube. Shown here are comparable 
lengths of tube for equivalent heat transfer surfaces 


LOWER COST—Type S/T's additional outside surface area permits 
the use of less tube for a given heat duty. You get smaller shells, 
baffles, reduce fabricating costs with lower maintenance because there 
are less tubes to clean 


Wolverine 
Trufin 
Type S/T 
Condenser Tubing 


Prime Surtace 
Condenser Tubing 


2 
~ 


EASY INSTALLATION —Trufin Type S/T rolls into headers os easily 
as plain tube—uses the same fabrication methods. Standard rolling-in 
tools are used. There is no deviation from existing fabrication procedures. 


WOLVERINE TUBE 


Lp 
Pe 


MANUFACTURERS OF QUALITY-CONTROLLED TUSING AND EXTRUDED ALUMINUM SHa~PES 








Division of Catumet Inc. 


No. 11 in a series designed to help you 
achieve greater heot transfer efficiency 


NEW “CAT” FRACTIONATOR 


OVERHEAD CONDENSERS 


TUBED WITH 
VERINE TRUELY’ 
CONDENSER 


Because of Wolverine Trufin Type S/T condenser 
tube, new standards of efficiency and economy 
are daily being established in the field of heat 
Trufin 
installation —this time the condensing, for a large 
Midwest 
vapors from a catalytic cracking unit fractionating 


transfer. Diagramed above is another 


refinery, of hydrocarbon overhead 


tower. 


Illustrated here are four solid reasons why this 
company specified Trufin Type S/T for the job. 


Wolverine Trufin Type S/T will work exactly the 
same for you as it does for this company. Put it 
to the test— specify it next time you retube existing 
equipment or are contemplating the design of 
new units. Write today for your copy of the 
Trufin Opportunity Book — it's filled with dramatic 
case histories and helpful design information. 


Wolverine Tube, 1437 Central Ave., Detroit 9, 
Michigan. 


"mea U.S. PAT. OFF 


4 

ENGINEERED FOR THE JOB — Trufin Type S/T is specifically designed 
for shell and tube applications. The cutaway photograph illustrates 
its unique, one-piece construction. Becouse of this, Type S/T gives 
constant efficiency—its fins are unaffected by thermal shock, 
vibration or varying pressures 





You Asked Us 


Here are some of the questions which 
have been answered recently by Wol- 
verine Field Engineering Service. It is 
active proof of Wolverine Tube's 
versatility. 





If you have a question — 
whether it be about alloys, design or 
fabrication—bring it to Wolverine. You'll 
get the right answer and you'll also get 
exactly the right condenser tube to help 
you do a better job. Write, too, for your 
copy of the Wolverine Condenser Tube 
Catalog. WOLVERINE TUBE, 1437 Central 
Avenue, Detroit 9, Michigan. 

"REG U.S. PATENT OFFICE 
Wolverine Trufin is available in 
Canada through the Unifin Tube Company, 
London, Ontario 





5S 


1@| WOLVERINE TUBE 


(C4 Division of Catumet 4&4 Hecia, inc. 


MANUFACTURERS OF QUALITY CONTROLLED TUBING AND EXTRUDED ALUMINUM SHAPES 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


(). We changed our plant operation recently and now 
we're having severe corrosion problems. On one heat 
exchanger we have entirely different corrosion <on- 
ditions on the shell side than we do on the tube side. What 
can we do to overcome this? 


== 


\. When two entirely different corrosive conditions are 
encountered, Wolverine can supply a Duplex tube—one 
which consists of two tubes of entirely different alloys. 
For example, a combination commonly used in water 
cooled ammonia condensers is an electric-welded steel 
outer tube with a liner of admiralty or copper. Any two 
metals can be used—the determining factor simply being 
the type of corrosion encountered. Of course, if you 
want more surface you can specify Duplex Type $/T 
condenser tubing. You not only get two different metals 
but also integral fins to increase the heat transfer surface. 


DUPLEX S/T 


U-BEND PALLETS 


(). Recently we used our first installation of Wolverine 
U-Bend condenser tubes. Can we obtain finned tube in 
U-Bend form? 


\. You sure can. Wolverine U-Bends are available in 
both finned and prime surface condenser tube —pre- 
arranged to your prints. 


PLAIN STEEL 


STEEL TRUFIN® 


). On some jobs we've been using steel condenser 
tubing and there are a few cases where we'd like to 
obtain more surface. What do you suggest? 


\. Actually you're in luck—On the exchangers where 
you want additional surface you can use Wolverine 
Trufin Type S/T welded steel condenser tubing. That will 
give you the surface you want. On those other heat 
exchangers where additional surface is not required you 
can retube them with Wolverine Qualitube *—our prime 
surface electric-welded steel condenser tube. You'll get 
long life plus a low-cost installation. 


TRUFIN S/T 


(). Can we use Wolverine Trufin Type S T condenser 
tubing at high temperatures? 


A. Yes. Type S/T is an integral finned tube, as are all 
other types of Trufin. The fins are squeezed directly from 
the tube wall— are a part of the tube itself. They cannot 
shake loose because of thermal shock, vibration or 
varying pressures. Trufin is also available in bi-metal: 
high finned aluminum exterior and an inner liner of 
your choice. 


ALABAMA 


EXPORT DEFT... 11 E. 40TH ST... NEW YORK 16, N_¥ 








SALES OFFICES IN PRINCIPAL CITIES 
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DE LAVAL handles propane-butane for 
epee nda M. W. Kellogg alkylation unit 


COMPRESSOR 


ez 














On stream at a plant of a large mid-western refiner, this De Laval unit 
compresses the propane butane mixture to prepare it for an 

M. W. Kellogg alkylation unit. 

Inlet volume of the De Laval centrifugal compressor is 3,040 cubic feet 

per minute. Inlet pressure is 18 psia, and discharge pressure 85 psia. This 
compressor is equipped with De Laval contact-type oil seals. The unit is 
driven by a 600 bhp turbine running at 7,400 rpm 

De Laval compressors are designed and built for heavy duty continuous 


Jae operation. Rugged, horizontally split casings, individually designed impellers, 
New Bulletin 0504 ; 


j perfectly balanced rotors and externally mounted, cylindrically seated 
gives complete data 


bearings assure optimum performance and long service. 


ey DE LAVAL Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
0. 308 811 Nottingham Way, Trenton 2, New Jersey 


November, 1955—-Pretroteum REFINER 





HOLLOW FORGINGS 


B&W Hollow Forgings are produced in a __ steel seamless drum forgings. A 312-54T seam- 
large range of fractional inch sizes and a less and welded austenitic stainless steel pipe. 
selected range of standard pipe sizes in ac- A 335-53T seamless ferritic alloy steel pipe for 
cordance with the following ASTM Specifi- high-temperature service. A 376-54T seamless 
cations: A 106-52T seamless carbon steel pipe _—_ austenitic steel pipe for high-temperature cen- 
for high-temperature service. A 266-54 carbon _tral-station service. 


Carbon Steel and Austenitic 
Intermediate Alloys Stainless Steels 


Outside Diameter: 94 inches to 35% inches 


Outside Diameter: 9'4 inches to 33% inches 
Wall Thickness: % inch to 5% inches 


Wall Thickness: 2 inch to 42 inches 
STANDARD PIPE SIZES 


a MINIMUM WALL EQUIVALENTS OF 
AVAILABLE AS HOLLOW FORGINGS 


STANDARD PIPE SIZES AVAILABLE 
i ° , , 
Fn a. Schedule Nos. AS STAINLESS STEEL HOLLOW FORGINGS 
10 10% 120-140-160 


Size Nom. OD 
12 12% 100-120-140-160 Inches Inches Schedule Nos. 
14 14 100-1 20-140-160 


10 10% 80-100-120-1 40-160 
16 16 80-100-1 20-1 40-160 12 12% 60-80-100-1 20-1 40-160 
18 16 100-120~1 40-160 14 14 60-80-1 00-1 20-1 40-160 
20 20 100-120-140-160 16 16 60-80-100-1 20-1 40-160 
24 24 100-1 20-140-160 18 18 80-100-120-1 40-160 
These pipe sizes are in complete agreement with 20 20 100-1 20-140-160 
ASA standard No. B36.10-1950. 24 24 100-1 20-140-160 


For the complete range of B&W Hollow Forgings plus other important information 
on what B&W has to offer you in Hollow Forgings, send for Bulletin S-16B. The 
Babcock & Wilcox Company, Process Equipment Department, Barberton, Ohio. 


cupets 
BABCOCK | «3 
&4WILCOX 


BOILER 
DIVISION 
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Whatever your product, chances are 


that Rheem has already developed 
special linings to protect it for 





shipment in steel drums 


Rheem’s experience with hard-to-package products 
is a matter of record. From acetates to white oils, 
virtually any bulk-packaged product you can think 
of is now being shipped in Rheem-built steel drums 
and pails with special linings. 


YOU CAN RELY ON 


So you name it. If you have a product you'd like to s 
ship in steel containers, chances are that we've 
already developed a lining that will protect it. If it’s 
a new product, or one that we’ve never handled, 

Rheem laboratories are fully equipped to run tests WORLD'S LARGEST MANUFACTURER 
and recommend a suitable lining. For full informa- OF STEEL SHIPPING CONTAINERS 
tion, call our nearest office. Or write to Rheem 

Manufacturing Company, 1025 Lockwood Drive, 

Houston 20, Texas or 4901 Jefferson Highway, New 

Orleans 20, Louisiana. 


Other plants at 


RICHMOND AND SOUTH GATE, CAL., CHICAGO 
LINDEN, N. J., AND SPARROWS POINT, MD 


Novem! er, 1955 Pr rROLEUM Rl FINER For more data on advertised products, use Readers’ Service Cards, last page 
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@ First Commercial Unifining Unit 
United Kefining Co. 


Warren, Pennsylvania 





UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


® Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


HARS 


Loon 
— 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 


Chicage 32, Wlineis © Cincinnati 13, Ohie © Detroit 28, Michigan ¢ Houston 11, Texas 
Les Angeles 22, California © New York17,N.Y. © Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 
*Trademark of Union Oil Company of California 
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Which 
bundle 
(0 you wan 


& . : 
This?. » Here’s what a refiner likes to see when he pulls his bundl 
at turn-around time, This clean, uncorroded appearance is typu al of 


at turn-around time? 


These two bundles from the over- 

head condensing system of a Gulf 

Coast refinery tell a story. One is 
what the refiner likes to find at turn-around 
time; the other, what he is likely to discover 
without Polyrad. 

More and more refineries have found that 
when they use Polyrad, the filming amine 
inhibitor, they can expect to find bundles free 
of corrosion, ready for immediate return to 


service. As a result turn-around time no 


of this?. « this is an all too common sight at turn-around time 


Corroded and fouled bundles such as these call either for costly 


longer need be headache time. 

W hy not make use of Poly rad’s detergency replac ement, repair, or « leaning. 
to maintain throughput, increase heat trans- 
fer, and cut down time for maintenance? 


Stocks of Polyrad are maintained through- 


® 
out the country. A Hercules technical repre- 
sentative will be glad to discuss its application 
to your operating conditions, FILMING AMINE INHIBITOR 


Pine Chemicals Division, Naval Stores Dept. HERCULES POWDER COMPANY 976 Market Street. U ilm nuton 99, Delaware 
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TELEMETERING 


with unique new freedom from maintenance! 


Transmitter 

ANY You can now get the full benefit of Foxboro 
TRANSMISSION accuracy and reliability for remote meas- 
SYSTEM urements, too! Teletax, the Foxboro impulse- 
duration system, brings new durability and 
simplicity to telemetering. For example, in the 
compact Teletax Receiver, dust-proof, plug-in 
relays and a husky reversing motor drive the 
recording pen positively. Maintenance is all 
but eliminated. And when servicing is neces- 
sary, every component is easily replaceable as 

a separate unit. 


two wires 
one wire and ground 
radio or microwave 
carrier current 


Teletax will transmit any measurement made 
with standard Foxboro measuring elements. 
Accuracy is 42% of full scale . . . regardless of 
normal variations in signal strength. Get full 
details on Teletax efficiency and economy. 
Write for Bulletin 17-11. 


Most Practical System You Can Get! 


RELIABLE: Thoroughly proved in actual field instal- 
lations. 


ECONOMICAL: Operates on lowest-cost transmis- 
sion circuits. 

LOW MAINTENANCE: A few drops of oil in the 
receiver motor every three months is all that’s re- 
quired; low 5 ma dc signal avoids failures. 


Single or dual transmitter or receiver; indicating or recording; 
totalizing available. 
Receiver 


THE FOXBORO COMPANY,7411 NEPONSET AVENUE, FOXBORO, MASSACHUSETTS, U.S.A. 


EEL GAA... . 
OXBOR (impulse-duration) Telemetering 


REG. U.S. PAT. OFF. 


FACTORIES iN THE UNITED STATES, CANADA, AND 
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AIR NATURAL GAS SULFUR 
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Sulfuric Acid Plant 


























a 
| 
Hydrocyanic Acid 
Plant 


to these important chemicals 
vo v 


v v v 


ACRYLO- SULFURIC AMMONIUM 
NITRILE ‘ACID SULFATE 


The Fortier Plant of American Cyanamid Company, Avondale, Louisiana, 
designed and constructed by CHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
525 WEST 43RD STREET, NEW YORK 36, NEW YORK 
Cable Address: Chemiconst, New York + Technical Representatives: Cyanamid Products Lid, London 
South African Cyanamid (Pty) Ltd., Johannesburg 





CLAD STEEL EQUIPMENT GIVES 
SOLID HIGH-ALLOY PROTECTION 


AT LOWER COST 


Stainless-clad and monel-clad steels combine 
to handle corrosive asphalt crude containing 
up to 2.5%, sulfur concentrations at 750° | 
in this vacuum still 


With protection against the corrosive action of sulfuric 
feeds at high temperatures a “must” to avoid unscheduled 
shutdowns, clad steel equipment is often the economical 
answer, Cladding and backing are permanently and inte- 
grally bonded over their entire surface, eliminate the 
chance of seepage or crevice corrosion. Smooth, uniform 
clad surfaces permit easy cleaning, drainage and inspection. 

Why not investigate clad for your new processing equip- 
ment. Lukens Clad Steels—stainless, nickel, Inconel, 
Monel, copper—give you all the advantages of these solid 
high-alloys with savings up to 50% in material costs. 

In addition to low first cost, clad steel permits easy and 
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CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~ MONEL-CLAD 


economical field erection. When you're thinking of new 
tanks and pressure vessels, qualified equipment builders 
can help you take advantage of the versatility of Lukens 
Clad Steels. Working with your engineers and consultants 
from the start, they tailor equipment to your exact needs. 
We offer the widest range of clad steels available and work 
closely with fabricators to help select the type most suited 
to your processing needs. If you would like further infor- 
mation, ask one of your builders or write Manager, 
Marketing Service, Lukens Steel Company, 750 Lukens 
Building, Coatesville, Pennsylvania. 


Visit Our Exhibit at the 


CHEMICAL SHOW 


Dec. 2-9,1955 Booth No. 66 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 


PETROLEUM REFINER—V ol. 34, No. 11 








basie for petroleum 


A large consumer of basic chemicals, the petroleum in- 
dustry requires Sulphuric Acid, Caustic Soda, Muriatic 
Acid, Carbon Bisulphide, Perchlorethylene, Sulphur Chlo- 
rides, Carbon Tetrachloride, Processed Sulphurs, chlori- 
nated solvents, and special solvent mixtures for many 
refinery. operations. Petroleum refiners, processors, and 
petrochemical manufacturers must rely upon prompt sup- 
plies of these raw materials to keep their products flowing. 


The facilities of Stauffer’s 38 plants, many of them located 
near refinery centers, and 70 years’ experience in sup- 
plying chemicals mark the Stauffer Chemical Company 
as a dependable source of supply for all industries. 


Hi 4h cj 


Pi eed te 


380 Madison Avenue, New York 17, N. Y. 


221 N. La Salle St., Chicago 1, Ill. * 636 California $t., San Francisco 8, California 
326 S. Main St., Akron 8, Ohio * 824 Wilshire Blvd., Los Angeles 14, Calif 
8901 Hempstead Road, Houston 8, Tex. * North Portland, Ore 


STAUFFER 
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“see MOST EFFICIENT PLATINUM CATALYST 


113 ASTOR STREET 
NEWARK, N. J. 


THE 


R? 


BAKER’S RD 150 is proving to be the 
most efficient of all reforming catalysts, 
especially so for high octane operations. 
Baker’s RD 150 assures important yield 
increases at high octane levels . . . long 
periods of operation . . . and regenera- 
tion in situl The practical advantages 
offered by RD 150 results in low cost 
operation. 

RD 150 is a joint development of 
Baker & Company, inc. and Sinclair Re- 


HUB OF 
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PLATINUM METALS 


FOR HIGH OCTANE OPERATIONS...” 


search Laboratories. It is now being used 
in successful production by such compa- 
nies as Sinclair, Socony and Pure Oil. 

The very extensive facilities for manu- 
facture and refining in modern Baker 
plants, provide full assurance of prompt 
deliveries and service. 

The complete RD 150 story will be 
interesting to you. A Baker representa- 
tive will be glad to give you detailed 
information, upon request. 


BAKER 


& COMPANY, /NC. 


oe TL VaAY A) 
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IT GRABS 360 POUNDS OF WATER 


FROM INSTRUMENT AIR EVERY DAY! 


IT'S A PRITCHARD HYDRYER*—the packaged 


dryer that has proved itself in so many refinery operations 


This particular HYDRYER is at Union Oil Company 
of California's Wilmington plant. It is capable of removing 
360 pounds of water from instrument air every 24 hours. It dries 


600 SCFM of instrument air at 50-60 psig and 90°F. 


A HYDRYER can eliminate your moisture problems, too, 
and cut out costly plant and equipment 


shutdowns due to moisture 


and ice. A HYDRYER 


protects instruments 4 ? e > 





and controls. It reduces corrosion, 


line losses, flow stoppages. 


*Registered Trade Name 


INDUSTRY'S 
PARTNER FOR 
PROGRESS 
LEARN HOW A HYORYER 


COOLING TOWERS can benefit you by sending for 





Write for it today on your 
company letterhead. 


& A/R TREATING EQUIPMENT 4 your complimentary copy of 
| = J. F. ha bat “a? Co. Pritchard’s Bulletin No, 16,0.08T, 


REPRESENTATIVES . 
1 PRINCIBAL CITIES i 
; ho " cwano€@# €0O 
FROM COAST 


70 COAST Dept. 442, 4625 Roanoke Parkway, Kansas City 12, Mo. 





that takes heavy loading 


THE STEM-WEDGE CONNECTION in Type 950 Hancock Steel Gate Valve 
won't bend or fracture even if corrosion prevents opening the valve. So strong 
is the connection that destructive “cheater” loading on the handwheel will first 
break the stem thread. The operator thus knows that the valve is still closed 
and can act to safeguard equipment and avoid shutdowns. 


This ultra-strong stem-wedge connection, an exclusive Hancock design, over- 
comes a structural weakness widely recognized in other small gate valves. Its 
balanced design also places the “T” head slot in the wedge so that the stem 
can move freely, even though flow forces the wedge against the guides. It 
is a powerful example of the quality that makes Type 950 Hancock Steel Gate 
Valves perform better and longer in the severest services. Call your Industrial 
Supply Distributor for full details today. 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Watertown 72, Massachusetts 
in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Carrier 
Centrifugal 


Compressor 


on the job at 
Sinclair Refining Co. 


This Carrier Centrifugal Compressor 
is on the job at the Sinclair Refining 
( ompany’s Corpus ¢ hristi, Texas, 
refinery. Handling 2195 cfm of 
isobutane, the compressor is turbine- 


driven by exhaust steam, 


Carries makes a complete line of 
centrifugals for gas compression and 


refrigeration—up to 10,000 hp in a 


single unit. There are hundreds of these 
dependable, eflicient Carrier machines 
on the job al dozens of { hemi al plants 


and refineries across the country 





serving such companies as The Atlan- 
tic Refining Company, Reichhold 
Chemicals Company, Cities Service 
Company, Wyandotte Chemicals Cor- 
poration, Standard Oil Company of 


California. May we assist you 7 


If you'd like a copy of our informative 
booklet, 
“Centrifugal Compressors 
for Industry,” 
please call your nearest Carrier office 


Or write direct to Carrier Corporation, 
Syracuse, New York. 








centrifugal compressors 


refrigerating equipment 
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STANDARDIZE ON THIS FITTING AND YOU’LL 
REDUCE INVENTORY. ».SAVE eek, 5 ae 


it’s the NEW 5000 T 
KEY RETURN BEND FIT 


WITH HIGH DEGREE 
OF INTERCHANGEABILITY 


TWO SERIES: 
S560 and 1275 LBs. 
NINE FITTINGS 
im each series 


A TOTAL OF 18 FITTINGS, BUT REQUIRING 
ONLY 26 PARTS INSTEAD OF 72 


HEADING UP OPERATION 
Holding member and screw may be handled as o unit. S50 ib. and 1275 ib. series 


UNHEADING 

A slight loosening of the screw permits holding member ond screw 
to be removed as a unit. The stem has been designed to withstand 
plug removal by striking with ao hammer. 


SAFETY FEATURE 

Plug can be loosened before a holding member is disengaged, 
preventing the possibility of the plug blowing out of fitting os the 
result of build up of back pressure. 


DAMAGED PARTS 

if threads become damaged or frozen, holding mechanism can be 
removed by turning the breech. 

STRESS DISTRIBUTION 

Elliptical crossovers in the 5000-type give a maximum uniform 
distribution of stress. Plug hole section will be more uniformly 
stressed because of the added support of the 360° projection 
immediately above the plug seat. 

METAL IN TENSION 

The tension lood is evenly distributed throughout the 360° cir- 
cular projection. 

SHEAR 


The shear load is evenly distributed over 180 


BENDING 
No bending con occur in the holding member and the full 360 
” projection above the plug seat prevents bending of the lugs 





























e | COmpany SINCE 191 


} osraver OFFICES: NEW YORK + CLEVELAND © CHICAGO + TULSA « HOUSTON « LOS ANGELES 
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TURBO-MIXER 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


100,000 
hours of 


round-the-clock 
service 

with 

TURBO 

on the job 


One of the two Turbo-Mixers installed in 1941 at Universal Atlas Cement 
Company at Northampton, Pennsylvania, in cement slurry su spension. 


Today, after 100,000 hours of heavy-duty, 24-hour service, these 
Turbos continue to operate with no more than normal plant main- 
tenance. They are typical of the thousands of Turbos operating in 
continuous-flow processes where “down-time”™ is critical—where low 
maintenance is essential. 

Turbos can help solve your agitation problems, whether your 
business is petroleum processing, chemicals, pharmaceuticals or min- 
erals beneficiation. Turbo’s built-in ruggedness that permitscontinuous 
24-hour heavy-duty service assures you of “headache-free” production 
and lower costs in the long run. 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT: —DRYERS + DEWATERERS 


TOWERS + TANKS + PRESSURE VESSELS 
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there’s enough difference 
to rnake ALL the difference 


In tournament tennis, a player’s net game is one of the differences 
that make a champion. Likewise, significant differences in 

quality and performance engineered into Scovill Heat Exchanger 
Tube add up to a net gain for you in better operating 


results and less frequent maintenance shutdown of key units. 


Scovill Phosphorized Admiralty Heat Exchanger Tube is “born” 
differently. It is initially hot-extruded from billets continuous-cast 
by Scovill’s pioneer process. The result is sound metal 

through and through — smooth, dense, free from pits or 
porosity — and a new uniformity of chemical composition, with 


optimum, evenly distributed phosphorus content. 


These differences alone can make all the difference 
in your operating re« ord. But when you add them to Scovill’s 
unequaled Technical Application Services, you have a 


combination you can’t afford to pass up. Ask us to prove it. 


Scovill Manufacturing Company, Mill Products Division, 


99 Mill Street, Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 





Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal » Naval Brass + Red Brass, 85% * Deoxidized Copper 
1aecss Arsenical Copper + Copper Nickel, 10% & 20% + Cupro Nickel, 30% « Al Brass « Al Bronze, 5% + Duplex Tube 
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New 
Tubeless 
Magnetic 
Stabiline 


Automatic — 


Voltage Regulators 


* No tubes to replace no sinaes saaaiipon 


@ Remote installations 





¢ No electromechanical parts to ron enens, APPLIEAMONS 


@ Where sudden need for tube replace- 


wear out ment can be costly (at a critical time 


in @ process) or impossible (at an un- 


attended location) 


STABILINE Automatic Voltage Regulators Type TM are the new- Where conditions cannot tolerate 


ee ‘ : ‘ moving parts 
est addition to Superior Electric’s complete line of voltage control 





apparatus. Without tubes or moving parts it provides constant volt- 


STABILINE Type TM7101 
age regardless of line voltage or load changes. Where failure at any shown Is rated: 


. ° ae . Input — 95 to 135 volts 
time under the most adverse operating conditions cannot be tolerated . Output — nominal 115 volts can be 


° ° ——r “ adjusted from 110 to 120 volts 
or where service is not a possibility over long periods of time . Output held within | volt band 


i i a . Frequency range — 55 to 65 cycles 
STABILINE Type TM is a necessity. Both cabinet and 


. Waveform distortion — 3% maxi- 
mum 


rack models are offered. Send coupon below for . Speed of response — less than 1.0 


7 ‘ second for full range correction 
full information. . Maximum load — 1.0 KVA. 


. Load power factor range — .5 lag- 
See Superior Electric's ging to unity 
Mobile Display when 
it visits your oreo. 


THE SUPERIOR ELECTRIC COMPANY, 1311 Reynolds Ave., Bristol, Conn. 


Please send me full information on the new STABILINE Auto 
matic Voltage Regulator Type TM (Tubeless Magnetic) 


SALES OFFICES: The tuperior Bortri« Compony 
1436 H. Serrane Avenwe =| 6716 Lourel Drive, Balttimere 7, Md 
Nelyweed 27, Colitemie 250 Pork Ave, Rooms $07, $03, $04 
*. O. box 946, 266! B Comino Reo! Mew York 17, Mow York 
Redwood City, Col *. ©. box 132 
453-4 Egieten Ave, Wee, Om. 207 101 Pele Squere 
Terante 12, Onterie, Conede Medme Ono 
*. ©. Bex 46,72! Se. Bovleverd 4515 Prentice &, Be 20! 
Oot Port, Hines Defhes 6, Teses 
Representa rives 
Bury! @ MM Co 
1948! jomes Coven: Mwy 
Detrom 35, such 
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The HAMMOND 


The ONLY membrane type Conservation Tank 
with full-rated vapor and product capacity 

AT ALL TIMES, with a membrane that 
cannot come in contact with product, 

vapor space that can be 

isolated for inspection and 

maintenance without 

taking product storage 

tank out of service. 


THE HAMMOND DIALIPFT consists of a gas-tight Vulcalock 


membrane attached to the inside periphery of a cylindrical metal 
housing to become a “breathing” apparatus to accommodate the 
expanding and contracting vapor as developed in product stor- 
age tanks. The DIALIFT can be used as a single conservation 
unit by being attached to the roof of a product storage tank or 
as a central “breathing” system by being manifolded to a num- 
ber of product storage tanks. There are two forms of installation: 
Ground type manifolded to a number of tanks to form a con- 
servation system and integrated type whereby the DIALIFT is 
attached to the roof of a product tank for vapor conservation 
for one or a number of tanks. 
Principle of the Hammond Dialift ; 
rhe DIALIFT is completely isolated from the product storage 
Am DIALIFT DIAPHRAGM rises and falls to ac- ‘ F 
commodate expanding and contracting tank. Vapor passes between the tank and DIALIFT through a 
vapor. vaporline connection, It is easy to convert old cone roof tanks 
- Vapor passes to and from tank and DIALIFT ree : ; ; aes pe ae ; 
through simple elbow connection. to efficient vapor-saving DIALIFT installations by attaching a 
DIALIFT and tank have full-rated capacity. DIALIFT housing with membrane to the roof of the old tank 


pore mysengechys.res iy welguananeante tagrt and connecting the vaporline between the tank and DIALIFT. 
DIALIFT can be isolated for maint and 


inspection, product tank stays in service. cr" 
New or converted DIALIFT tank at 
inter-connected with cone-roof tanks, | 


The most efficient and econom- becomes central “breathing” unit 
ical vapor conservation system DIALIFT GROUND UNIT serves as 


central ‘breathing’ apparatus of on 
for new or old tanks. multi-tank conservation system mau * 





THE HAMMOND DIALIFT ELIMINATES 
BREATHING LOSS AND REDUCES FILLING LOSS 


Write for catalog SS5DL. 


HAMMOND 
IRON WORKS 


WARREN and BRISTOL, PA. PROVO, UTAH + CASPER, WYO. » BIRMINGHAM, ALA 


Soles Offices: NEW YORK 20 + AKRON + BOSTON 10 + BUFFALO 2 + CHICAGO 3 + CINCIN- 
WATI 2 + CLEVELAND 15 + EL PASO + HOUSTON 2 + LOS ANGELES 14 + PITTSBURGH 19 
RICHMOND 20 + SAN FRANCISCO + WASHINGTON 6, D.C. * HAVANA + “TIPSA’ BUENOS AIRES 
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Here’s the way 


to tackle a 


er 


ATTAPULGUS 


sorptive-mineral job 


Away up in number two slot in a list 

of nearly 2,000 different chemicals used in 
petroleum refining operations is sorptiv: 
minerals. And the adsorbents recognized as 
standards in the industry are Minerals & 
Chemicals products—Attapulgus Clay . 
Porocel Activated Bauxites. That means 
there’s a headquarters to turn to! 


Want To Purify By Adsorption? There's an 
M&C adsorbent to fit your process scheme 
for removing odors, colors, taste, moisture, 
acids, sulfur compounds, fluorides and 


unsaturates from process liquids or gases 


Catalyst Carrier? M&C sorptive minerals are 
of highest importance in a wide variety of 


hydrocarbon conversion and sweetening processes. 


What Do You Want To Dry? M&C offers a 
complete line of reliable desiccants for drying 
air, hydrogen, COe, hydrocarbon liquids 

and gases. 


HERE'S THE NEWEST APPLICATION of sorptive minerals 
in the petroleum field. Mail the coupon for your free 
copy of ‘Preparation of Petroleum 


Feeds for Platinum Catalysts’’ 


and for other assistance if desired 


MINERALS & CHEMICALS CORPORATION OF AMERICA 


ATTAPULGUS and Dept. D, 210 W. Washington Square, Philadelphia 5, Pa 


Please send me “Preparation of Petroleum Feeds For 


POROCEL PRODUCTS fr om Platinum Catalysts.” 


Please provide technical help (and samples) or 


following proposed applications 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


210 W. WASHINGTON SQUARE, PHILADELPHIA 5, PA 


company 
oddress 


ALlWaAYsS 


city 
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TERRY SOLID-WHEEL siMPLICIT y 


MEANS SUSTAINED HP 


A Terry solid-wheel turbine is simplicity itself. 
Particularly the rotor. This is a single forging 
of special composition steel. And, unlike a 
built-up wheel, has no separate parts to loosen 
or work out. 


Blade wear which might occur after years 
and years of usage is of little consequence, 
because the power-producing action of the 
steam takes place on the curved surfaces at the 
backs of the buckets. Thus wear does not 
materially affect horsepower or efficiency. 


The blades can’t foul. There is a one inch 
clearance on either side of the wheel and, in 
addition, the blades are double rim protected. 
There is no need for close axial blade clearance, 
because the steam enters the buckets at right 
angles to the shaft. 


Perhaps you, too, can profit from Terry solid- 
wheel stamina. Bulletin S-116 gives complete 
details. Send for a copy today. 


TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONNECTICUT 





This Terry solid-wheel turbo-geared unit is rated 
660 hp, 4000/650 rpm for 820 psi, 825°F steam with 
275 psi back pressure. 


TT.1201 
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for dependable, 

trouble-free 

control of 
“‘hard-to-hold’’ 


fluids . . . 
& 








A positive, drop-tight seal and instant, stick-proof 
operation under all fluid, temperature or pressure 
conditions, is assured by the exclusive, built-in, 
Homestead Lever-Seald mechanism. This powerful 
lever-and-screw device not only presses the valve's 
tapered plug firmly into its seat to form a drop-tight 
seal, but also provides a positive means of relieving 
seating pressure just enough to overcome friction 
and permit easy operation. And because all operating 
parts and valve seating surfaces are fully protected in 


For complete details and copy of VALVE REFER- 
ENCE BOOK No. 39-3, MAIL THE COUPON TODAY. 


OMESTEAD 


HOMESTEAD 
Cever-Seald VALVES 


they provide sure shut-off... 
ARE STICK PROOF...OPERATE INSTANTLY 


both the open and closed positions from the corro- 
sive or erosive effects of line fluids, long, dependable, 
trouble-free service is doubly assured 

If “hard-to-handle” fluids are your problem, specify 
Homestead Lever-Seald Valves for your next installa- 
tion or as replacements. You'll be glad you did 

We make them in metals and alloys to specification 
in sizes 144 to 12”, for pressures from vacuum to 
1500 Ibs., and for temperatures from 40° below zero 
to 1100°F 


optional 


Dry seat, of pressure gun lubricated 


Without obligation, send me Catalog 39-3 covering Homestead 


Lever-Seald Valves 


NAME 


| COMPANY 


VALVE MANUFACTURING COMPANY ; ADDRESS 


"Serving Since 1892"" 


P.O. BOX 4s CORAOPOLIS, PA. ' 


November, 1955 
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| city 
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OFFERING PETROLEUM 


REFINERY AND CHEMICAL PLANT DESIGN 


Degidee) a5ie hy 
AND CONSTRUCTION SERVICES oe ENGINEERS AND — 
foe) bye ables 
COMPLETE PEFINERIES 
PITROCHEMICRL PLANTS 
CATALYTIC CRACKING UNITS 
caTayric PIFORMINC UNITS 
FLUTD co¥ine ONITS 
ptLayrp COOKING UNITS 
ALK YLATION UNITS 
THERMAL CRACKING DNITS 
CRUDE TOPPING UNITS 
VACUUM pISTLLATION ine) 
© THERMAL BrfoRMING UNITS” 
fe, ig BREAKING UNITS 
carayrie POLYMERIZATION Dwits 3 


| ELAY CONTACTING AWD 
| SEPERTOLATION NITS 














See 


REFINERY AND 
PETRO-CHEMICAL 
Over the years, we have repeatedly PLANT 
demonstrated our ability to efficiently serve 
our customers on their consulting, estimating, DESIGN 
design and construction problems. Our ex- ENGINEERING 
perience enables us to complete a project, rae) bus iileaie).| 
well-engineered, and on schedule, at a mini- 
mum cost. 
Nearly all former customers have compli- 
mented us by giving us additional contracts. 


REFINERY ENCINEERING CO 
TULSA TORONTO 





TORONTO 
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MANAGEMENT TOOL FOR GREATER PROFITS 
New Dual-Function* PANALOG 605 


Panalog 605 is a pre-engineered, packaged 
Information System that brings the process- 
management control loop within economic 
reach of all companies, large or small 


The Pancllit Information System enables 





both the process operator and management 
to make profitable control decisions based 


on processed information of the moment, 





rather than on past historical records requir- 




















ing interpretation. It opens the way for im- 
mediate as well as long-term profits that are 


well worth your investigation, 


* periodically logs... 


Panalog 605 quantizes and logs process information, periodically and on-demand. 
Related information groupings minimize interpretation, enabling operator and man- 
agement to work with information that is well organized for immediate control use. 





PLANT WO. & UNIT NO. 7 UNIT WO. 6 UNIT ~ NO. 15 BOILER WO. 5 UNIT ~ WO. 1) BOILER 


as FLOW 








97004 1351 432 123 
1OBO0A 1360 443 123 
2B32A 1365 445 122 


ba te te ayn 


U.S. Pat. 2,701,748 

















* continuously scans... 


Continuous high-speed electronic scanning 


provides immediate audio-visual signals and 
readout of off-normal occurrences in a separate 
log section. Off-normal readout is red only on 
occurrence; black on return to normal. Advance 
indication of trouble is possible because of 


individual high and low off-normal settings. 


Panalog 605 circuit assemblies and com- 
ponents are standardized, packaged modules 
... permitting the system to be expanded 
or modified with ease. Flexible program- 
ming permits the integration of Panalog 
605 into any conceivable management 
control system using digital information, 


Write or wire for complete information. PANELLIT,. INC 
’ - 
7415 N. Hamlin Ave., Skokie, Ilinois 


in Canada: Panellit of Conada, Ud., 60 Newcastle Street, Toronto 14 
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) 4/6 Stainlece 
throughout... 


In the Marsh : » OP€rating men found 
4 valve that w “ter all the Way through, 7 
' f like quality and Pre. 
frOsion S€rvice |. > 416 Stainless 
Stee] throughout. 


Like 


Ww orking 
efficienr 


round 
Stainless. 
ring... One. 
So finely buile 
“Off valve that ir 
to €xCeptionally 
»M extreme Pressure. 
atures OPposite. Then Write 
Special Marsh + ew bulletin No, NV.2 Containing Complete 
ng. 


" details. 
* Fine stem threads fo, Strength and 


Precision throttling. 


* Deep inlet and Outler thread 
chambers. nections in Sizes 4’ ot 


* Bodies Marked in "ccordance with im sina ne, volves / 
MSS regulations. " Sizes 4 and '4 


MARSH INSTRUMENT CO. deps. x, Skokie, 11) 


Sale, Gffiliate of Jas p Marsh Corp 
a Marsh Instrumens a Valve Co. (Canada) Ltd. 
8407 103rd Street, Edmonton, Alberta, Canada 


Maximum Working HOUSTON BRANCH pay 1121 Rothwell Stree, Set. 15, Houston, Torys 
Pressure | 


10,000 P.S1 | | 
or 
‘ater, oil, , ee 
Saeed age ) Se.. 
not injurious T) : aay “TE stanpkae rN 


416 stainless steel. accuracy” 
= EL) 


= 
; 1] 
ol. 34, No. 1 
REFINER—Vol 


stem guide Machined from 


® Valve stem, hardened Stainless 





PETROLEUM 


ds, last page 
* Service Cor 

ticed products, use Readers 

ertir 

date on adv 

For more 





TOTAL CONSUMPTION 
TONS/YEAR 
(DRY BASIS) 


FREIGHT RATE 

(INCLUDING TAXES) 

DOLLARS/HUNDRED.- 
604 WEIGHT 


ANNUAL SAVING ON COST OF CAUSTIC 


Which saves 


you more... 


50% or 73% +-$2,000 
Caustic Soda? 


$1,000 





This nomograph can help you 20 
decide Are you using the caustic so | ’ ' 

' ) on treight iarges alter the 52.00 pre 1 yo what ¢ ent oO I] 
lution that’s least expensive for you ' ; ‘ 4 P “HH — oo 

mium price on /3°) caustic soda has need for /3(% will figure your ex 
A few seconds’ calculation with this I a : , : vite ard Ae 
been deducted act Saving ased on a realists tudy 
nomograph will help you decide 
From this figure you must deduct a of your operations 

How to find if you can save on dk preciation charges based on the cost Por quick service write of phone 
"20. . "9 
73% caustic soda Simply draw a of dilution equipment. Your Hooker e nearest Hooker office 
line from your freight rate (including technical service man is ready to ad _ “CAUSTIC SODA BUYER'S 
vise you on the equipment needed and GUIDE" is the title of a new 
tons on a dry basis. Your approximate its cost pocket-size booklet we'll be 
savings will appear where this line ae , ' glad to send you free. Con 
Double-check your findings this tains helpful facts on the 
way Before you make a final deci economics of 50% and 73% solutions 


, sion on 50% or 73%. give yourself the other forms of caustic soda; capacities 
rhis figure represents your savings . of tank 


advantage of expert technical advice 
OKER 1905— Half a Century of Chemicals 
CHEMICALS oe From the Salt of the EKarth—1955 a 
HOOKER ELECTROCHEMICAL COMPANY 


52 FORTY-SEVENTH ST., NIAGARA FALLS, WN. Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK * CHICAGO * LOS ANGELES 


taxes) to your annual consumption in 


intersects the center line of the nomo 
graph 


cars and other containers; use 


ful shipping information. Write us for 


Let your Hooker technical service man a copy 
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See how easily the standard electric motor, standard gear reduction, 
standard electric brake combine into a drive that gives the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features .. . all in 
one compact unit, Nowhere else will you find power units that are 
so flexible, so eosily udaptable, and in such a wide range of types 
and, ratings. 


Master power drives are available in thousands and thousands of 


ratings ‘Ye to 400 HP) in open, enclosed, splash proof, fan cooled, 

‘ explosion proof horizontal or vertical .. . for all phases, voltages 
and frequencies , in single speed, multi-speed and variable speed 
types... with or without flanges or other special features . . . with 
5 types of gear reduction up to 430 to | ratio... with electric brakes 

_ with fluid-drive . . . with mechanical or electronic variable speed 
units... and for every type of mounting , . . Master has them all and 


so can be completely impartial in helping you select the one best 


power drive for you, 
THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


AUR 


Standard units 
easily combine into 
special purpose drives 




















for 

determining 
existent gums in 
aviation gasoline... 
motor gasoline... 


jet fuels 
a —_— 


a% 


ChAT) 
re 


Mae f Meth 





WITH BUILT-IN STEAM SUPERHEATER ASTM D381-52T...VVL791E METHOD 3302.3 


This aluminum block constant temperature bath is 
suitable for determining existent gum in aviation and 
motor gasoline using air preheated to a temperature 
of 320° F or for jet fuels using steam as the vaporizing 
medium at a superheated steam temperature of 450° F. 

The apparatus consists essentially of a solid alumi- 
num block. The coils for the vaporizing medium are 
completely embedded in the aluminum and properly 
manifolded to permit equal distribution of air or steam 
to each jet outlet at the prescribed rate of flow of 1,000 
ml. per second. 

A dial type flow meter gauge is provided for conven- 
ient reading. The heaters are of the high temperature 
sheath type and of sufficient wattage and arrangement 


Send for “Labitems” describ- 
ing Aluminum Block Gum 
Apparatus and other new 
petroleum testing instruments. 


to insure a uniform heat distribution over the entire 
block. The controlled heating system consists of one 
bank of heaters operating from a three-heat switch . . . 
also a variable heater controlled by an Auto-Trans- 
former (Powerstat). The intermittent heater circuit also 
operates from a three-heat switch in conjunction with a 
sensitive thermo regulator and mercury type relay 
Built into the lower control compartment is an elec 
trically heated steam superheater operating from a 
three-heat switch and temperature controlled by means 
of an hydraulic type sensitive regulator. This built-in 
feature eliminates the need of any outside super 
heater installation. 


PRICE 


618410 Aluminum Block Gum Apparatus, 6 unit model 
complete with 6 beakers, thermometers, flow gauge and 
built-in steam superheater. Size approximately 18” diam- 
eter by 26” high. Ea. $1,350.00 


msvon noon stn 31-1 nx Be EVIL GREINER CQ. 
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“Million-dollar chunk of steel” being floated to offshore position, where it will be settied on the bottom by filling the pontoons with water 


Sheffield Steel products “go to sea’ 
in history’s biggest treasure hunt 


SHEFFIELD 


Quality Steel for 
the oil industry 


ea ed Lae . eT Bs ie 


+3 aed 
atease tenis 


Talk about sunken treasure! Under the coastal waters of 
Texas and Louisiana lie oil pools estimated at nearly half the 
total of recoverable reserves in the U.S. 


Sheffield was ready when the Tidelands Bill gave the 

treasure hunt signal. Ready with steel for building the drilling 
platforms — man-made “islands” as far as 30 miles at sea. 

Ready with bolt and nut products; high-strength structural bolts; 
structural steel and merchant shapes; plates for barges and 
pontoons; and numerous other steel items which implement 
the big search for new oil. 


Big as it is already, offshore oil production is barely out 

of the pioneering stage. Its future is tremendous. Sheffield 

is geared to produce the steel that’s needed. If you’re in 

any part of the oil business, you have an interest in knowing 
how Sheffield quality steel and Sheffield’s strategic location 
provide important advantages. Get the facts from your 
nearest Sheffield office. 


SHEFFIELD STEEL 
DIVISION 


ARMCO STEEL CORPORATION 
SHEFFIELD PLANTS: HOUSTON + KANSAS CITY + TULSA 
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HEAT EXCHANGERS BY THE MILE 


If you watch production at the Kewanee-Ross 
plants, you'll see the world’s most modern heat 
exchanger assembly techniques at work 
moving exchangers and condensers down the 
lines by the thousands . . . to serve industries 
here and abroad. 
Complex, highly specialized, refinery ex- 
changers and giant power plant surface con- 
densers one of a kind or dozens alike 
Completely standardized engine oil and water 
coolers, compressor inter and after coolers, 
hydraulic fluid coolers . . . hundreds upon hun 


dreds of 


would stretch out for miles. 


identical units. End-to-end, they 


Standardized or specialized, mammoth or 
pocket size, single or by the thousand 


PETROLEt REFINER 


For more dota on advertised products 


© ; aii 


whatever industries require in heat exchangers 
Kewanee-Ross makes it. In its long, diversified 
experience, this Company has engineered and 
built virtually everything that is sound and 
practical in heat transfer equipment 

Where can you find a more qualified source 
Who 


possibly be in a better position to work with 


for serving your requirements? could 


you to recommend and deliver exactly what 
you need? Your request will bring a Kewanee- 


Ross engineer promptly to your desk. Write, 


KEWANEE-ROSS CORPORATION 


Se Oe OF ae trLew FeO 4'OF & blenwOete bemrtee 
1419 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont 


COrOts On 


winwere Tema” 


ore 


use Readers’ Service Cards, last page 


He 


Serving home and industry: MMRICAM- STANDARD © AMERICAN BLOWER + CHURCH SEATS & WALL TILE + SETROIT CONTROLS + KEWANEE BOULERS + BOSS CXCHANGERS + SUNBTAM MR CONDITIONERS 
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LESSING RINGS 


INTALOX P gs 
SADDLES Bae CROSS-PARTITION 
Ee RINGS 


INTALOX SADDLES 

Unique design minimizes “pattern” packing, blocking, or 
nesting in dumped beds. Appreciably greater surface area. 
Lower pressure drop. Higher flooding limits. Made in 12” 
%", 1”, 1Y%2” and 2” sizes in both high-fired chemical 
porcelain and chemical stoneware. 


RASCHIG RINGS 

Low initial cost. Most widely used of all tower packings. 
Made in chemical porcelain, chemical stoneware, carbon, 
steel and other alloys. Size range from 4” to as high as 
6”, depending upon material. Sizes up to 2” are generally 
dumped. Larger sizes, stacked. 


U.S. Stoneware offers LESSING RINGS 
A modification of the Raschig Ring. The ring has a single 
eM gelilel= of types partition or web added to the inside. Made in 1”, 1%”, 


142” and 2” sizes in chemical porcelain or chemical stone- 
ware. Usually dumped. »@ 


CROSS-PARTITION RINGS 
: A further modification of the Raschig Ring. Two inside 
Packings not even webs cross each other at right angles to create a ‘4-cell” ring. 


Cross-Partition rings are made in 3”, 4” and 6” sizes in 

remotely approached chemical stoneware. They are usually stacked in the tower. 
P SPIRAL RINGS 

by any resaatel a Made in single, double or triple spiral types. The function 


. of the spirals is to increase the turbulence of the gas stream. 
Made in chemical stoneware in 344”, 4” and 6” sizes. Spiral 


Mitel hiclai tl a:) on rings are used in stacked beds. 


and sizes of Tower 


All U. S. Stoneware ceramic tower packings are made from 
bodies especially developed for tower service. They are 
extremely tough, possess high resistance to spalling and 
exceptional corrosion-resistant properties. Chemical porce- 
lain bodies are completely iron-free and are of zero porosity. 


The U. S. STONEWARE Co. 


AKRON 9, OHIO 


ci-D 
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THE RIGHT STEAM TRAP 
FOR LIGHT CONDENSATE LOADS 
-— 








YARWAY 
20-A 
IMPULSE 
STEAM TRAP 


There's a Yarway Impulse Trap 
for every trapping need 


SERIES 60 AND 120 


For all normal 
trap require- 
ments, pressures 
to 400 and 
600 psi. 


Va" No. 20-A 
@ Successful companion to the standard Series 60 YARWAyY 
Impulse Steam Trap, the 14” No. 20-A is right and recom- For light loads 
mended for light load applications in: / on tracer lines, 


: : 
REFINERIES, CHEMICAL AND PROCESSING PLANTS on steam HORN CSue 


tracer lines, meter boxes, steam mains, separators, small dryers, small presses, etc. 
pipe coils, small unit heaters, etc. 


POWER PLANTS on headers, fuel oil preheaters, compressed air 
lines, small steam jacketed fire pumps, etc. 


HOSPITALS, SCHOOLS, HOTELS AND INSTITUTIONS on auto- SERIES 40 
claves, sterilizers, steam tables, washers, small pressure cookers, 
steam mains, etc. For heavy 
LAUNDRIES On small presses, puff irons, sock forms, drying cabi- loads requiring 
nets, starch cookers, steam mains, etc. extra high 
The 20-A has all the YARway Impulse Trap features such as capacity 
small size, stainless steel body and working parts, low cost, steom traps. 
non-freezing—and immediate availability through 270 local 

Industrial Distributors. 

Write for Bulletin T-1739-X. 


INTEGRAL-STRAINER 
YARNALL-WARING COMPANY HIGH PRESSURE TRAP 
128 Mermaid Avenue, Philadelphia 18, Pa. 


For high 
pressures, 


IMPULSE _ 


temperatures 


STEAM TRAP ~~ 


connections.) 
OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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IN STEEL--- % 
stainless : 
alloy 

clad 


“ carbon 


N 


> 


Skill with the torch, or any of a hundred dif- 


; | ferent tools of the trade—in steel fabrications, 
oil refining and chemical 


plant equipment — massive or small—is fairly obvious in the qual- 


fractionating towers, ity of the finished product. The extra touch of 


pressure vessels — Sun Ship’s professional skill—acquired through 
plate work — i 

years of countless difficult jobs—adds artistry 
special machinery — 


heavy industrial equipment — .. which is evident in product performances and 


stainless steel dependability beyond the demands of industry. 


Sen 


SHIPBUILDING &@ DRY DOCK COMPANY 


ON THE DELAWARE «+ CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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Shipped 2,000 miles and Stored 4 months... 


NALCO-STABILIZED 
FUEL OIL STAYS CLEAR 


This blended straight-run and cat-cracked fuel oil wa 
refined in Texas. Unstabilized, it degraded to N.P.A. Color 4.0 
after tanker shipment to New York and subsequent 4 months 
storage. How the same oil, Nalco stabilized, withstood the 
trip and storage is dramatically shown in the unretouched 
color photo, above. 


At left, ao refir resh sample has N.P.A. Color 1.5 
Nalco-stabilized sample has N.P.A. Color 2.0 after 


Right, untreated sample has N.P.A. Color 4.0 after 4 


Here is real Nalco protection against color degradation 

protection that has the bonus value of effective sludge 
prevention. Nalco Fuel Oil Treatment adds up to better fuel 
oil salability, regardless of fuel types, storage or handling 
problems. Full data are available, now. Call or write for 
Technical Data Sheets on Nalco stabilizers 


NATIONAL ALUMINATE CORPORATION 
6216 West 66th Ploce bd Chicago 38, Illinois . POrtsmouth 7.7240 
CANADA: Alchem Limited, Burlington, Ontario 


NORTHWESTERN UNITED STATES, HAWAII! AND ALASKA 
The Flox Company, inc., Minneapolis 3, Minnesota 


ITALY: Nalco Italiana, $.p.A. SPAIN: Nalco Espanola, $.A 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 


PRODUCTS...servine INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE 















if you are preparing to 
specify instruments — seca ee PCr o___ 
remember 
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COMPARING IS EASIER IN aie 


Avatlable from but not described by: 































THE REFINERY CATALOG ff) = @eix= 








Ya . 
vas , : t 
I'wenty-nine leading manufacturers of instruments have “Pesberthy Jadector Co i diticimenmnine 
data filed in the Rertnery Caracos, In the current catalog Avatlable but not devoribed by 
: pase Richard 
there are 63 pages of specifications and other data on 29 lines Newman, Hender & Co., Ltd. 





Oll Well Supply Division 


queria Farms. See 


of instruments 


The complete or condensed catalogs of almost 300 con- 


, ‘ : \ GEAR TRAINS—Poarallel, See 
cerns serving the refining-petrochemical industry, completely TRAINS—Gear, Parallel: 
indexed and cross-indexed, are distributed in the REeFrinery , GEAR TRAINS—To Tube E 

é iF [ —— + See TRAINS—Gear, 
Caratos, And all these companies are represented in the one . Tube Expanders: 
convenient volume issued solely for the refining industry OBAR TI Ze, Seo 

J ‘ . . . » | “re is ; , INSTRUMENT REPAIRS, See 
No matter what department you are in, there is a copy of ¢ REP ATES. Tostemaent: 
the Rerinery Catracoc close at hand, So remember—when 4 


; ing, tndieating te. "Se See ConTH 
you're ready to specify or buy refinery equipment, you'll save Lins. NTRO 


time by looking for it first in the Rerinery CatTaLoc INSTRUMENTS—Electrical Measure: 


Available but not deacribed by: 
General tric Se. 
United 


E 
Weston Electrical ‘I: festrement Cov 
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Reach for your Refinery 
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Well ly Division 

chester ‘g. Co., Inc. 

ited Engineers, Inc. 
KUMENTS—Panel and Switchi 
setrie Auto- Ceo, 
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aeral Electric Co. 


— Inc. 
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you will find it the 













preferred source of 


catalog information. 





Gulf Publishing Company 


P. O. Box 2608, Houston, Texas 
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KUPLEX 


METAL 
DEACTIVATOR 


A New Tretolite Company product 


Copper contamination of refined products can result from as 
little as 0.028 mg. of copper per gallon, Copper contamination 
often results from copper treating, but flow through copper 
or copper alloy equipment also can result in potentially 
harmful contamination. Further sources of contamination, 
pipelines, pumps, tubing and fittings can contribute to copper 
contamination even after the hydrocarbon product has 
left the refinery for distribution. Kuplex offers the refiner a 

! i $ U R E S$ B E T T E K ; method of product quality protection at a minimum cost. 
Kuplex nullifies, by a chelating action, the catalytic 


M 0 v E S T A 5 L t degenerative oxidation caused by copper in hydrocarbons. 


Especially applicable to gasoline, Kuplex is also effective 


in hydrocarbon streams such as kerosine, jet fuel, diesel 
R E F } E D P R 0 D U C T $ and burning oil, turbine oil and greases. 


— 
te 




















For samples and technical data, ask your Tretolite 


refinery service engineer or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Lovis 19, Missouri 

5515 Telegraph Road, Los Angeles 22, California 

Chemicals and Service for the Petrolenm Ind 

DESALTING « DEMULSIFYING + CORROSION PREVENTIVES + SCALE INHIBITING 


ASPHALT ADDITIVES + FUEL OIL ADDITIVES + WATER DE-OILING + PARAFFIN 
REMOVAL « PRODUCTION STIMULATION + BACTERICIDES » METAL CONDITIONERS 
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Refineries. 
Petrochemical 

Plants. Field Processing Plants- 
they all use Utility Electric Power 


because Electric Power is flexible... compact...dependable...safe...clean.. 
and can be installed at a Low Capital Investment, with LOW COST operational 
advantages, plus many other money saving features, including 
convenient automatic contro]. 


Petroleum Electric Power Aggociation 


P. O. BOK 2771, DALLAS, TEXAS 
ORGANIZED IN THE INTEREST OF GREATER 
SERVICE TO THE PETROLEUM INDUSTRY 
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Gulf Oil Reports: Pipe line purging problems 
solved by Kemp Gas Generator and Kemp Dryer 


At Gulf Oil’s Port Arthur, Texas refinery, dry inert gas is 
required in the Ethylene Plant for purging pipe lines, tanks 
and vessels. 
Kemp Units selected to do the job 

To insure a constant supply of gas sufficiently dry and free 
of oil vapors—Gulf installed both a Kemp Inert Gas Gener 
ator and a Kemp Convection Type Dryer. The units work 
as a “purging team”’...the Kemp Generator produces 30,000 
SCFH of inert gas which is compressed and passed through 
a Kemp Pre-filter to remove all moisture prior to entering the 
gas receiver. The result is an efficient, easily controlled source 
of dry inert gas at all times 


For more data on advertised products, use Readers 


Kemp can solve your problem too 

Whether your needs involve dry gases, inert gases—or both, 
Kemp can help you to the most profitable solution. Kemp 
Inert Gas Generators automatically deliver clean, controlled 
atmospheres at specific analysis, without fluctuation— regard 

less of demands. A variety of Kemp Dryers are designed to 
dry air, gases or liquids to sub-zero dew points and are avail 

able with manual, semi-automatic or fully automatic tower 
reactivation. In addition, Kemp will specify the proper desic 

cant for the job 


For complete facts and technical information on Kemp Inert 
Gas Generators and Kemp Dryers, write today to: The C. M 
Kemp Mfg. Co., 405 East Oliver St., Baltimore 2, Maryland 


DYNAMIC DRYERS 
ff} INERT GAS GENERATORS 


CARBURETORS © BURNERS © FIRE CHECKS 
METAL MELTING UNITS © SINGEING EQUIPMENT 
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ANNOUNCES 


Important changes in 





JAMES E. HUGHES —. D. ANDERSON 
Vice-President, Western Suaply Ce. Chief Engineer, Western Supply Co. 


We proudly announce that the Heat Exchanger Division of 
Western Supply Company, under the extremely able direction of 
“Jim” Hughes, Vice-President, is now exclusive Sales Repre- 
sentative of our products in Oklahoma and Kansas, also Kansas 
City, Missouri, where a local telephone will be direct connected 
to the Tulsa Office. This appointment assures prompt and ex- 
perienced assistance to our present and future customers in this 
important territory;— and also enables us to welcome back into 
the Brown Fintube family, “Ed” Anderson, who formerly was 
a member of our home office research and rating staff. 


OKLAHOMA, KANSAS 


ROBERT C. HAGNER 
District Manager, Brown Fintube Co. 


Robert C. "Bud’’ Hagner, who 
formerly handled our products as 
a manufacturers representative is 
now Manager of our direct factory 
branch office newly opened in 
Houston. Thus, he will now devote 
his entire efforts serving the heat 
transfer requirements of our 
customers and prospects in the 
Houston area. 














Kansas'City;Mo: x 


| 
j WESTERN SUPPLY. | 


SS tka 
Amarillo 


- eo ee ae 





Sales Representation in 


AND TEXAS 


oe 


~ 


~~), 
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MORLEY A. HUDSON JACK W. RUSH WAYNE L. GRIFFITHS 
Hudson-Rush Ce. Hudson -Rush Co. Hudson-Rush Co 


Hudson-Rush Company, with home offices in Shreveport and Dallas, who have served the needs of 
their territory so well, for many years, are opening a new branch office in Amarillo under the capable 
and experienced Wayne L. Griffiths. 


With these changes and additional offices we bring the Company's long and extremely 
successful experience in heat transfer closer to our customers and friends, and are better able 
than ever before, to meet the heat transfer needs of the entire Mid-Continent and Texas area. 


BROWN FINTUBE COMPANY ° E&%:4. Ohio 


Integrally Welded Fintubes and Fintube Heat Transfer Products 
ENGINEERING AND SALES REPRESENTATIVES IN THE PRINCIPAL CITIES 





oe 
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Chase Antimonial Admiralty Heat Exchanger 


tubes RESIST DEZINCIFICATION! 


Chase # 


BRASS & COPPER CO. 


Dezincification holds no fears for the 
users of Chase Antimonial Admiralty 
Heat Exchanger Tubes! For this special 
alloy can give years of extra service 
under the most corrosive conditions! 


Rugged testing in Chase laboratories, 
plus careful manufacturing in Chase 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


112 
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mills, team up to give Chase Antimonial 
Admiralty a longer, healthier life span. 


To you, this can mean lower operating 
costs, fewer breakdowns, longer waits 
between tube replacements. 


Enjoy these benefits! Insist on Chase 
Antimonial Admiralty! 


CHASE WAREHOUSE STOCKS: Houston,* 
Los Angeles, New Orleans, Tulsa** 


*Handied by Standard Brass & Mtg Co *Handied by Vinson Supply Co 


The Nation's Headquarters for Brass & Copper 


Albany ' Chicage Detrort Las Angeles New Orleans 
Atianta Cincimnat Grand Rapids | oursv We New York 
Baltimore Cleveland Houston M lwaukee Philadeiphia 
aston Dallas Ind.anapol s M nneapo: + Pittstoar gh 
Charlotte’ Denver Kensas City Mo Newarr Providence 


PETROLEUM REFINE R—V ol 


‘sales office only) 


Rochester ' 

St. Lows 

San Francisco 
Seattle 
Weterbury 
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In furnaces as in processes 


compare the design 
to judge the advantages 


The wall construction of all 


Petrochem -Isofiow Furnaces 


is designed for 150°F’ maximum 


outside shell temperature. 


-—— 12.3° ———_———— 








\S 





Yj, 


«« 








PETROCHEM 
ENGINEERED CONSTRUCTION 
MONOBLOCK AND 
OISULATION “FIREBRICK™ 








1250 Ibs. per 100 sa. ft. 


‘The Petro-Chem design provides a thoroughly engi- 
neered wall construction. It is built with two tiers of 
monoblock supported on 18 inch centers and a circular 
arched wall of insulating firebrick. The inside of the 
steel shell is protected from the possibility of corrosion 
by a one-eighth in-h thickness of Staylastic cement. 
This type of construction, independently supported 
monoblock and the circular arch of firebrick, bonded 
with Smoothset mortar, assures optimum efficiency and 
minimum maintenance. 











MONOLITHIC 
4 CONSTRUCTION 


MONOLITHIC 
CONSTRUCTION 





5450 Ibs. per 100 sa. ft. 








*Based on B & W values 


The use of monoblock and insulating firebrick laid as 
a circular arch provides many advantages over a one- 
piece monolithic lining, including: 

1—Low weight, 2—Low heat conductivity, 3—High 
hot crushing strength, 4—Low expansion coefficient, 
5—Resilient compressible backing, 6—Long life, 7—Nil 
maintenance, 
Also, this construction has low heat storage capacity, 
speeds both heating and cooling. Its light weight 


requires less concrete foundations and steel supports. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN SIZE 


CAPACITY DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: Rawson & Co., Houston * Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles * 
Faville-Levally, Chicago * D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Bracket! & Durgin, Boston 





international Licensees and Representatives: SETEA—$.A. Commercial, industrial, y de Estudios Tecnicos, 

Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr. C. Otto & Comp. G.M.B.H., 

Germany * Birweico Lid., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe Anonyme 
Belge, Liege, Belgium * Huertey Italiane $.P.A., Milan, italy 
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2900 Ibs. per 100 sq. ft 


ay 


Shown are the main steam piping (above) and the boiler-feed-water flow-regulating valves (below) at Pennsylvania Power & Light Company's 


Martins Creek Steam Electric Station, Martins Creek, Pa.—another installation of K&M Insulations, saving heat 


saving fuel saving money 


Is your present insulation still efficient ? 


HIGHER TEMPERATURES CALL FOR HEAT-SAVING K&M INSULATIONS 


If operating temperatures have been increased in your 


plant, insulations that formerly were adequate may 
now be costing you many dollars in heat losses every 
day. As fuel costs rise, heat losses become an ever- 
increasing expense, For important savings in fuel, heat, 
and dollars, install K&M high pressure insulations 


acclaimed for years for efficient heat conservation. 


K&aM "Featherweight" 85% Magnesia and K&aM 
Hy-Temp Insulations last the life of the equipment 
they serve. They withstand moisture, vibration, fre- 
quent temperature changes. “*Featherweight”’ efficiently 


insulates piping and equipment at temperatures to 


600° F. For efficiency to 1900° F., Hy-Temp and 
**Featherweight” are applied in combination, with stag- 
gered joints. This eliminates the heat loss that normally 
occurs in single-layer installations when expansion 
causes joints to open. 


Where moisture is a problem, K&M “Featherweight” 
Water-Resistant Magnesia Insulation is especially effec- 


tive. It is used where temperatures rise to 450° F. 


Check your operating temperatures, then contact 
your K&M distributor—an experienced applicator- 
for details about the heat-saving K&M insulations your 
plant should have. Or write directly to us. 


KEASBEY & MATTISON 


COMPANY «© AMBLER «© PENNSYLVANIA 
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WHY THE 
ACCELERATING 
INTEREST IN 


In 1950 the first Petreco Electrofining* Unit was in- 
stalled. Now there are 18 Electrofiners installed and 
— at the last count — six more under construction 
and on order. 


*Petreco Electrofining is a compact, automatic, fast treating process for 
continuously contacting a light hydrocarbon stream with a treating agent, 
then rapidly separating the chemical from the treated product. 


THIS TABLE SHOWS THE WIDE ACCEPTANCE 
AND APPLICABILITY OF ELECTROFINING. 


ELECTROFINING INSTALLATIONS 


Refinery Electrofining Number BPD 

Location Treatment of Units Capacity Stock Treated 
California Acid 16,000 Light Pressure Distillate 
California Acid 8,600 Lube and Spray Oils 
Indiana Caustic 10,000 Blended light cycle oil and 

straight run naphtha 

Kansas Doctor 11,000 Straight run and cracked gasoline 
Pennsylvania Caustic** 12,500 Gasoline 
Pennsylvania  Caustic** 3,600 Gasoline 
Texas Caustic** 5,000 Thermally cracked distillate 
Texas Caustic** 5,000 Cat distillate 
Texas Caustic** 30,000 Cat distillate 
Texas Acid 4,430 Lube Ol] 
Texas Sulfonation 2,000 Virgin distillate 
Texas Dewatering 6,000 Vacuum Tower Gas Oil 


**Caustic Scrub and Water Wash 


Additional Electrofiners are under construction of on order for re- 
finers in Canada, Pennsylvania, New York, Ohio, and New Jersey 





HERE ARE THE REASONS WHY MORE AND MORE 
REFINERS ARE SPECIFYING ELECTROFINING FOR 
LIGHT OIL TREATING 


For complete information, 
call or write 


Compact 8. Efficient—Removes Tarry Acids, 


‘ Spent Caustic, Metals, PE i [Pe E<oO 
. Continuous Mercaptans and other Impurities 


. Precision Controlled 9. Flexible— Single, Dual, Two 


. Minimum Carry-over Phase Units Available A DIVISION OF PETROLITE CORPORATION 
. Less Treating Chemical Used 10. a. oe Operating 

ttention Required 3202 South Wayside Drive, Houston 1, Texas 
. Eliminates Haze Stabilizers 11. Costs Less than any 


. Fast-Tower to Market Comparable Process 1390 East Burnett St., Long Beach 6, California 
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POWELL VALVES ...THE COMPLETE QUALITY LINE...POWELL VALVES 


referred for recision 
and |erformance 


Powell Valves are the choice of engineers because 
they know every valve is precision made, meeting 
every specification—every time. 

And there are other good reasons why engineers 
prefer Powell Valves—because Powell Valves are 
dependable . . . economical . . . and Powell has the 
COMPLETE quality line of valves. 

Consult your Powell Valve distributor. If none is 
near you, we'll be pleased to tell you about our 
complete line, and help solve any flow control 
problem you may have. 


The Wm. Powell Company th 
Cincinnati 22, on...109 year 
FIG. 2495 (Sectional)—Stainless Steel 


0. S. & Y. Gate Valve for 150 Pounds W. P. 
Double Wedge Disc is accurately guided to seat. 


ALINYVND BLS IMWOD 3BHIL 


one). 1.2 & a 8 — 


aN 


POWELL VALVES... 


FIG. 375—Bronze 
Gate Valve for 200 
Pounds W. S. P. 


at RV 


FIG. 2309 
(Sectional)—Flush 
Bottom Tank Outlet § 

Valve for 150 
Pounds W. P. Disc 
Opens Into Tank 


one). 1.8 & a 8 


FIG. 2193—Large Ni-Resist* 
Gate Valve for 200 Pounds W. 0. G 
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*Trade-mark of The international Nickel Co. 


OWELL VALVES 
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Another Liample 
of 


lhicient /bwer 


al lou er Cost 





This over-all plant view shows several of the compact Cooper-Bessemer M-Line compressor units that 
deliver dependable performance in the Brea Chemicals, Inc. modern ommonia plant near los Angeles. 


HERE’S MULTIPLE-SERVICE FLEXIBILITY 


IN MODERN AMMONIA PRODUCTION 
.- with Cooper-Bessemer JM Compressors 


@ Twelve Cooper-Bessemer JM compressors, to 
taling 17,500 ho 


economical job of handling a wide range of com 


power, are doing an efficient, 


pressor services in the Brea Chemicals, Inc. 13 


million-dollar ammonia plant near Los Angeles. 


JM-4’s for air, ammonia, mixed gas, hydrogen 
and recycle service, and JM-6's handling nitrogen 
compression, offer important savings to this pro 


ducer of 235 tons of ammonia daily, 


Here, to list but a few, are reasons why Brea, like 
so many other modern chemical producers, bene 
fits from Cooper-Bessemer's century of compress 
ing experience: there's extreme flexibility to handle 
a wide range of pressures and different gases, ad 
vanced design and metallurgy afford unusual 
strength and rigidity, there's five-step unloading at 
constant speed, the crankshaft is a steel forging of 
exceptionally large diameter thus low unit bearing 


pressures, compressor cylinder jackets are designed 


to insure adequate, uniform cooling, and the JM’'s 
exceptional compactness does not sacrifice accessi 


bility or ruggedness, 


If you're interested in compressing, write or call 
for full details . . . learn about al/ the plus features 
of these modern units. The nearest ¢ ooper-Besse 


mer office will gladly cooperate 


COOPER-BESSEMER 


GROVE CITY, PINNA 


New York City © Seottie, Wash. © Bradford, Pa. * Chicago 

Houston, Dallas, Greggton 

Washington, 0. Cc . Shreveport, lo ° Son Francisco, Los 

Angeles, Calif © St. Lowis, Mo © Gloucester, Moss ° New 

Orleans, la. © Tulsa, Okla. © Cooper Bessemer of Conada lid 
Edmonton, Alberta—Holifos, Nove Scotio 


Pampa and Odessa Tessa 





How Buell delivers the EXTRA PERCENT 
in Dust Collection Efficiency 


In any cyclone dust col- 
lector there is an upward 
eddy preventing the sepa- 
ration and dropping-out 
of a percentage of par- 
ticles. But in Buell 
Cyclones, the exclusive 
Buell shave-off design 
harnesses this up-flow — 
puts it to work! Result: 
extra efficiency without 
extra Operating cost! 


Buell’s Low Resistance Fly Ash Collector SF Electric Precipitator, a Buell exclusive, 
combines top efficiency with low draft loss, also delivers extra efficiency due to unique 


for either natural or forced draft installations. Spiralectrodes and continuous cycle rapping. 
For the complete story 


behind Buell’s extra efficiency, 
write Dept. 21-H, 

Buell Engineering Company, 

70 Pine Street, New York 5, N. Y. 


<-> 
Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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Compressor station gas cleaners are coated 

with Morris’ Chrome Aluminum Paint to protect 
against all corrosive conditions. Northern finds 
that the aluminum coating lasts 

longer, reduces maintenance costs. 


Northern 
Natural Gas Company 


cuts 
maintenance 


costs 


at this compressor 
station with 
Morris’ High Heat 


Aluminum Paint 


Exhaust mufflers at one of Northern's 
compressor stations. Operating under extremely 
hot conditions, these pipes are coated with 
High Heat Silicone Aluminum Paint 
manufactured by the 

Morris Paint & Varnish Company, 

East St. Louis, lilinois. 


The Northern Natural Gas Company, 
Omaha, Nebraska, transmitting nat- 
ural gas from Texas to Minnesota, is 
cutting compressor station mainte- 
nance costs with High Heat Silicone 
Aluminum Paint. This coating is used 
on “hot” exhaust mufflers on engines 
used to pump gas through the pipe- 
line. Northern found that they had 
to repaint these surfaces several times 
a year until they tried high heat 
aluminum paint. Now the coating 
lasts from 14 to 2 years, even under 
the hottest conditions. The company 
states that “the paint is doing an 
excellent job under the severe heat 
of Texas as well as in the cold tem- 
peratures found in Minnesota.” 
Other types of Morris’ Aluminum 
Paint are used on various compressor 
station structures, with a resulting 
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reduction in maintenance costs due 
to greater durability, high resistance 
to corrosion. 

ALCOA does not make paint, but 
ALCOA Aluminum Pigments are used 
in more aluminum paints than any 
other brand. Special formulas, like 
High Heat Silicone, have been de- 
veloped by your paint manufacturer 
to solve individual problems. Paints 
made to these formulas actually cost 
less, last longer, give utmost protec- 
tion against heat, cold, sun, rain, 
smoke and fumes. 

Write today for our two FREE 
booklets, Painting With Aluminum, 
and Aluminum Asphalt Roof Coatings 
Make Time Stand Still. They contain 
the latest, up-to-date information on 
aluminum paints and aluminum roof 
coatings. Use the coupon. 


PIGMENTED WITH 


ALCOA VY. 
ALUMINUM 


ALUMINUM COMPANY GF AMERIOA 


Paint Service Bureau 

Aluminum Company of America 

1793-L Alcoa Building 

Pittsburgh 19, Pennsylvania 

Please send me your FREE booklets: 
Painting With Aluminum 
Aluminum Asphalt Roof Coatings Moke 
Time Stand Still 

Nome 

Compeony 

Addrew 

City 


lone 
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reduce slag 
stay on stream at top capacity months longer with the 


HOW FAST IS "WRITE OFF"? 


By cutting turnaround time alone, the Liungstrom 
means major savings for you. When you take the other 
Ljungstrom advantages into account—up to 20% 

fuel saving . . . more economical furnace design, with no 
need for convection surfaces . . . burns many fuels 


you used to throw away . . . consistently higher 


through-put . . . higher product quality—you can see why 


@ Ljungstrom is paid out in just a few months 


, aore complete details on what the Ljungstrom 
Alr Preheater can do for you . . . for an analysis of the 
heat recovery benefits attainable in fuel burning 


equipment—call or write The Air Preheater Corporation 


Wherever You Burn Fuel, You Need Ljv 
The ijungstrom operates on the continuous regenerative 
counterfiow principle. The heat transfer surfaces in the 
roter act as heat accumulators. As the rotor revolves, 
the heat is transferred from the waste gases to the 
incoming cold air. 


Ljungstrom Air Preheater 


Slag — primary cause of reduced capacity — can 
be substantially reduced by the Ljungstrom 
Air Preheater. 

That’s because preheated air mixes more 
thoroughly with fuel. The result is better com- 
bustion ... and less slag-forming material pres- 
ent in the furnace. Oil tubes stay cleaner 
stills stay on stream at top capacity for months 
longer. As an example, one pipe still in an 
eastern refinery dropped from 16,000 barrels 
a day to 12,000 because of slag. Now, with a 
Ljungstrom and modern high-temperature 
burners, the still operates continuously at 
18,000/20,.000 barrels. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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Two important factors in catalyst performance are particle 
density and particle size distribution. Davison controls both 
independently. Thus we provide multiple grades of fluid 
cracking catalyst and so make it possible for you to select 
exactly the characteristics required for optimum performance 


under the special conditions found in your units 


Davison has for many years been the leader in the production 
of catalysts. The leadership was established and has been 
maintained because of Davison’s ability to produce catalysts 
to best meet the requirements of individual fluid 


catalytic cracking units 


For information on Davison catalysts see your 


Davison Representative or write 


Progress Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. ®. Grace & Co 


Baltimore 3, Maryland 


Sales Offices: Chicago, Ill.; Houston, Tex.; New York, N. Y.; Baltimore, Md 
in Canada: Devisen Chemical Compeny Lid, Terente 





Producers of Catalysts, inorganic Acids, Superphesph Tripte $ phosphates, Phosphate Rock, 


peop pet paeey 


Silica Gets and Silicofuerides Sole Producers of DAVCO’ Granulated Fertilizers 
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WHATEVER 

THE PROCESS -— 
THERE’s A BORN 
HEATER DOING 





THE JOB! 


BORN HEATERS are especially designed for your 
heating requirements. Contact your nearest BORN 


Representative for complete information, 


BRANCH OFFICES: Denver, Colo.; Houston, Tex.; Los Angeles, Calif.; New York, WN. Y.; Shreveport, La. 
FOREIGN OFFICES: Paris, France: Premafrance 


Canada: Canadian Brown Steel Tank Company Ltd, Brandon, Manitoba 
Argentina: Brander & Cia. S. A., Buenos Aires 
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NOW YOU CAN CHOOSE 
FROM 8 MODELS TO 
MEET YOUR WORKING 
REQUIREMENTS 


DEL 


expand [2] steam turbine line 


The latest in a long series of advancements in the Dean 
Hill line of horizontal steam turbines is the addition of three 
new turbines introduced as intermediate models. These new 
models effect a more gradual increase in power ratings in 
the horizontal line. The reduced “spread” between ratings 
in the new 8-model line gives you a better opportunity to 
match the turbine to the job within a very close margin. Of 
course, this is always to your advantage in turbine selection, 


Because the new models incorporate all the newest im- 
provements made on the other sizes, the Dean Hill horizontal 
line is one of the most advanced, complete lines in the world, 
With single-stage construction and sleeve bearings, they are 
specifically designed to operate at medium steam pressures. 
Low power consumption results in outstanding operational 
economy of every model in the line. 


Write for Catalog No. 500 for details on both vertical 
and horizontal DH turbines. Information includes cut-a-way 
illustrations, detailed line drawings, tables, 

horsepower curves, 


ILL PUMP COMPANY 


Pump and Turbine Engineers Since 1893 


Indianapolis 7, Indiana 


Sales Offices In: 


Chicago, New York, San Francisco, Boston, Cincinnati, Denver, Albuquerque, El Paso, Salt Lake City, New Orleans, Philedelphia, Tulsa, Los Angeles, Pittsburgh, Houston, Dalles, 
St. Paul, Toledo, Cleveland, Grand Rapids, Birmingham, Ala., Memphis, Kichmond, Mexico City, Montreal, Reading, Pa. The Hague, Washington, Charlotte, Casper, Wyo., Knoxville, 
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Here are 1227 Midwest “Long Tangent” Elbows (12”, 14” and 
16” standard weight) ready for shipment to a chemical plant. Each 
Midwest “Long Tangent” Elbow has a straight section on each end 
equal in length to % the nominal pipe size. Thus a 12” elbow 
saves 6” of 12” pipe while a 16” elbow saves 8” of 16” pipe. It 
doesn't take long to save a lot of pipe and a lot of money... in 
this instance $4121. 
MIDWEST “LONG TANGENT” But saving pipe is not the only advantage of Midwest “Long 
ELBOWS COST NO MORE Tangent” Elbows. They often eliminate short nipples and their extra 
THAN OTHER ELBOWS welds... save time and money in lining up and clamping pipe and 
fittings . . . slip-on flanges are more easily applied. For all the facts, 
write for Catalog 54. 
Sales Offices 
MIDWEST PIPING COMPANY, INC. New York 7—50 Church St. Chicago 3—79 West Monroe St 
Main Office: 1450 South Second Street, St. Louis 4, Mo. pose agente seston pomrewy ta 


Plants: St. Louis, Passaic and Los Angeles Cleveland 14—616 St. Clair Ave. e Miami 34—2103 Le Jeune Rd 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


MIDWEST WELDING FITTINGS 


MIDWEST WELDING FITTINGS Improve Piping Design and Reduce Costs 


OCUPrO COC GDBBAVGk 
Cy A) P8028 





The Mail Box... 


“Timely, Informative” 
To The Editor: 

A trip to St. Louis, and the resultant 
high-stacked desk, have prevented me 
from answering your letter of Sep- 
tember 19 before now. However, this 
tardy reply is in no way indicative of 
our appreciation of your thoughtful- 
ness with regard to the sets of tear 
sheets you forwarded for our files. 

We were certainly happy to co- 
operate on the preparation of the 
article (“Bender Process Sweetens at 
No Loss,” September PerroLeum Re- 
FINER) and have felt well rewarded 
by virtue of the excellent representa- 





tion we received in a very fine issue of 
the Reriner. In my opinion your 
Process Issue is an excellent effort; it 
is informative, timely and very well 
set up. 


PETROLITE CORPORATION 
Fred F. Hubler 
Advertising Manager 

Los Angeles 


“Management” Interest 
To The Editor: 

Answering your recent query, I 
would like to see you carry more 
articles on the development of career 
from the standpoint of company, job, 
outside interests, leadership, et« 

Robert T. Meldau 
La Habra, Calif 
To The Editor: 

You have asked me what subjects 
deserve more space in PeTROLEUM 
Reriner. I would say “keep up the 
few and add more on management 
and administration, personnel and in- 
dustrial relations.” 

P. L. Nairn 
Pasadena, Texas 

Editor’s Note—Our section under 
the tag “As Manazement Sees It,” 
which appears each month (see spe- 
cial classification on the index page) 
is being handled by a full-time man 
who, you can rest assured, will see 
to it that a high standard of articles 
continues to ‘appear in this categor) 
If any of our readers have specific 
topics to suggest or definite problems 
that deserve discussion, send them in 
and they wall be given every considera- 


tion as subjects of possible future 
articles. 
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BALANCER 


ELLIOTT STABILIZER 


ELLIOTT 
ELECTRICAL 
CONTROL 


Get tight, uniform tube joints everytime and get them fast. 
The Elliott Electric Control, a torque-limiting device designed 
for use with any standard tapping motor, automatically bal 
ances outside voltage variables (without the need of a separate 
voltage regulator), controls the torque, and tells you when the 
tube has been rolled tight. 


Speed the operation too with balancer and the Elliott Stabilizer 
which takes the wobble out of tube rolling. It centers and holds 
the expander case and cage, allowing operator to keep both ° 
hands on the motor. Full details in Bulletin Y-40, Address | 
Elliott Company, Lagonda Division, Springfield, Ohio. 


4 


ELLIOTT Company fi _ 


For more data on advertised products, use Readers’ Service Cards, last page 





TOO 


TICUT 


TT 
o-+- + 


Lan = x oo 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 
































ei 
+4 eo 
Hera +H 
iets + 
i To 
a Sul 
te-3 
3 




















Be 
u He 

z i i | Hy 
al ss 
d ut if 
cies rH 





-—t—p—f- + 
4 


travel, and 
} 

Lid 

HH 


> 
’ 
om et ae 


}@ Spedatty; 


temperatures. Pro 


signal end 


Insert retain superior 


Oe ee eee wo 











; 
+—+ 
ae oH 
4 t+ 4+—7—+- 
> —- >> 
+44 
deme hol dis 
++} 
+—++ 


a 











++ + 4 


> 4 





SESE 
































Seweee* 








| 
+ 
. 
HH 
t . 
Ss SSSGh Gees eeeceemase oes .oaee 
S505 RSSS0 Seeee eee eReeE sees ++ ttttty + ++ 


ANNIVERSARY 
last poo 


Cards 


rervice 


Reader 


u 


on advertised products 


date 


For more 





gma 
4 PRS we — 


HEAT EXCHANGER TUBES 


’ gi — 














PERFORMANCE RECORD of these tubes under actual operating conditions is now a part of Anaconda’s extensive collection of case histories. 


Use of Anaconda Cupro Nickel, 10%-755 Tubes 
in Texas refinery may answer your tube problem 


Imagine a collection of tube perform 
ance case histories that can answer many 
of the corrosion problems you face! 

Our files bulge with such a collec 
tion. Here is experience accumulated 
over almost a century. Here are de 
tailed records of tube performance 
under hundreds of actual operating 
conditions. 

We can put the information in these 
files to work for you at once—to help 
you select the one best alloy for 
your job. 

Here's a case history we are now 
adding—the use of 
Nickel, 10°%-755* 


ANACONDA ( upro 
lubes in the Port 
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Neches Refinery of a major oil producer 

These tubes—in use two years cool 
heavy gas oil in an Alco Exchanger on 
a Crude Pipe Still Unit. Gas oil at 
about 500° F 
in contact with the outside of these 
tubes 


mildly corrosive-—comes 
Brackish river water —with a 
high salt content — circulates through 
the tubes. Yet the tubes show no sign 
ot corrosion 

CUPRO NICKEL, 10°. -755 resists corro- 
sion almost as well as ¢ upro Nickel 
40°), -702; yet it costs much less. Pol 
luted sea water and sea water with 
entrained air—even at relatively high 


velocity—have little effect on this alloy 


PETROLEUM 


Help for your tube problem. No one 
tube alloy serves best under all con 
ditions. Your problem is one of choos 
ing the right alloy for the job. Let 
Anacondas Technical Dé partment 
help you, Write, outlining your operat 
to Dept. TD The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer 
ican Brass Ltd., New Toronto, Ont 


ing conditions 


ANACONDA 
Tubes and Plates 
for Condensers and Heat Exchangers 
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The national economy is well on its way to another record-shattering year. 
Now the Administration is worried about inflation. Total output of goods averaged 
$385 billion, at an annual rate, in the second quarter. And it’s still climbing. It is 
already 7 percent above second quarter, ’54, which was low point of recession last 
year. From here on additional increases in gross national product will be because 
of inventory building, less from retail sales. 


Sky-rocketing demand for petroleum products will continue to soar in '56 
There will be 4.3 percent increase in over-all demand for products compared with 
8 percent increase this year. Smaller '56 increase will represent a near-return to 
long term growth trend after '54 dip. 


Some trend indicators: Next year, U. 8. Department of Defense—largest single 
buyer of petroleum products—plans to purchase 10 percent more than in ‘55 
($926 million for 214 million barrels of petroleum products) 

© Prediction: Large increases in jet fuel needs and minor decreases in avgas 
needs, Estimated avgas needs for '56 are 127,000 bpd, declining to 100,000 bpd in 
1960 and 95,000 bpd in ’65, Jet fuel will increase from 245,000 bpd in '56 to 324,000 
bpd in ’60 and 340,000 bpd in '65. 

© During second quarter of '55 U. S. car owners (nearly 50 million) spent 
8 percent more for gas and oil than for same period last year. Three cents of ever) 
dollar we spend goes for gas and oil, 

© Chemical industry sales curves are increasing 7 percent yearly for inorganics 
10 percent for organics and 11 percent for plastics. 

® Earnings of seven major petrochemical companies showed a 25 percent 
average increase over first half of 54. 


Costs on items purchased for use in the petroleum industry continue to increase. 
Basic steel prices are up about 5.8 percent. Seven percent increase in tubular goods 
will up industry costs approximately $250,000 for remainder of '55. Increases are 
also expected in electric motors, conduit, manila rope, steel furniture, paper and 
printing. 

-e- 


Phillips Petroleum is applying solvent fractionation to catalytic cracking feed 
preparation. Result: Less carbon during cracking, more total gasoline and moré 
olefins suitable for alkylation or polymerization 


Unorganized segments of oil and chemical industries are immediate targets 
for first organizing campaigns after AFL-CIO merger in December. Pin-pointed 
areas also include non-union South and white collar workers in industry 


Guaranteed annual wage is meeting resistance at the collective bargaining table 
Example: In the electrical manufacturing industry, the CIO failed to get a foot 
in the door, despite months of plugging its demand for company payments to supple 
ment jobless benefits. The union settled for higher wages and a five-year contract 
A similar outcome is not unlikely when GAW is presented to the oil industry 


Oil workers still receive the “fattest” pay checks in the nation. Average--$99.95 
weekly. Weckly average in factories is $20 less or $77.90. Two other examples 
$95.40 for workers in primary metals and $94.02 for those in transportation 
equipment. All are up over a year ago. 
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Need to Know 
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Industry's college scholarship contributions will top all records in '56. Ford 
Foundation ($20 million) and the Carnegie Corporation ($0.5 million) are giving 
$21.5 million to newly organized National Merit Scholarship Corporation. Students 
will be selected on nation-wide competition basis. Only the “needy” will receive 
full four-year financial help. Others will get $100, 


Major oil industry contributors are Jersey Standard and Shell. Jersey affiliates will 
make a “first advance” of $1.5 million ($0.5 million over last year) to Esso Educa- 
tion Foundation, Money will be used to aid privately supported colleges and 
universities, 


Shell will underwrite summer seminars at Stanford and Cornell Universities for 

60 science teachers yearly. Purpose: To help offset dangerous cutback in science 

teaching on secondary level—a basic cause for critical shortage of graduate scientists. 
~e- 

Word of warning to tax payers——keep a wary eye on your own high schools. 
Many are cutting out laboratories for chemistry, physics and other sciences. Some 
schools are eliminating the entire courses. In keeping with this dangerous trend, 
U, S. colleges turned out 57 percent fewer high school science teachers and 51 
percent fewer mathematics teachers last year than in 50. Providing facilities and 
teachers may be expensive—but it will be much more expensive in the long run to 
have high school graduates who lack this basic training. 

~-e- 

Engineers’ starting salaries are taking upward swing, Last June, engineer grads 
at the Illinois Institute of Technology averaged $381 per month. Starting pay in 
previous years. 1949, $282; 1950, $288; 1951, $295; 1952, $328; 1953, $362, 1954, 
$368. 


Los Angeles smog fighters may soon ease tight pressures and sharp accusations 
aimed at refiners, Latest ruling bans open oil refinery ponds, separators, sumps 
and sewers. However, county officials admit voluntary control programs have 
reduced vapor losses from these sources from 95 tons daily in ’51 to 15 tons daily 
in °55., 

One prominent oil man says next step in anti-smog battle is up to the public. He 
claims oil industry is minor factor in situation today, leaving automobile exhausts 
and rubbish burning as remaining big, uncontrolled smog sources. 

~~ 


Prediction: Rubber industry will chalk up best business year in °55. Consump- 
tion, if it reaches predicted 1,440,000 long tons, will top previous high in 1953 by 
7 percent, It’s certain that synthetic rubber will set a record, will account for 
985,000 long tons of total consumption. 

« 


Fluid coke will be used first time commercially as fuel to generate electricity at 
Newark, New Jersey’s Public Service Electric and Gas Company, Contract for total 
output—about 170 tons daily—is from world’s second fluid coking unit recently 
completed at Esso Standard refinery in Baltimore. First fluid coking unit was 
dedicated last March at The Carter Oil Company’s Billings, Mont., refinery 

-e— 

Ninety-five new oil fields were discovered in the U, S. during September. The 
most promising: An Amerada find in Woods County, Oklahoma, flowing 285 barrels 
of 49-gravity oil daily; Cities Service’s Lea County, New Mexico, well making 894 
barrels of 39-gravity; Phillips’ new 543-barrel 59-gravity oiler in Reagan County, 
West Texas; Humble’s Acadia Parish, Louisiana, deep discovery good for 232 barrels 
of 43-gravity a day; and a Graham County, Kansas, opener potentialed at 1142 
barrels daily by Sunray-Mid-Continent. 























3 DAYS THAT SAVED $10,000 


DOWELL solvent sprayer cleaned tank at fraction of ordinary time and cost 


Rust has no place in motor oil. Yet rust deposits were con- 
taminating the motor oil additive stored in this tank. The 
refinery operator decided that they had to be removed. 


His problem: The refinery’s storage facilities were limited. 
Thus outage time for cleaning the interior of the 60 by 45 
foot tank was crucial. And he estimated sand blasting would 
take six weeks, cost $12,000, 


His solution: He consulted his local Dowell chemical clean 
ing engineers, They cleaned the tank with a special Dowell 
designed tank spraying tool. The tool was used to spray 
thickened solvent, which clung to interior walls and ceiling 
Also, the tool was used to flush the tank, spray regular 
solvent and, finally, to apply an anti-rust solution. No 


personnel had to enter the tank during cleaning 


His results; The contaminating rust was removed. Cleaning 
time totalled three days, including tank preparation and 
buttoning up afterwards. The 
$10,000 in cleaning cost alone 
outage time. 


operator aved about 


not counting the saving in 


Dowell tank cleaning is scaffolding, uses sol 
vents and techniques tailored to solve your particular 
problem Mobile Dowell units bring ill cle ining mate rial 
and equipment to you Call Dowell chemical cleaning 
experts. For fast service, their offices and stations are 
located in major industrial areas, Or for more information, 
write Dowell Incorporated Pulsa 1, Oklahoma 


ment K-31. 


fast, avoids 


Depart- 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








REMOVABLE SEAL CARTRIDGE is o 
complete unit assembly, easy to stock 
as a replacement, or quickly obtainable 
in all sizes and materials, for the simplest 
or most difficult operating conditions. 


Newest cost-saver in side entering mixers: 
End stuffing box repacking...forever 
with a rotary seal that’s easy to replace 


Now you can enjoy the solid mainte- 
nance savings of leakproof rotary seal- 
ing in a side entering mixer—without 
the headaches seal replacement wsed to 
cause. 

For here, at last, is a rotary seal that 
runs years without adjustment—yet can 
be replaced in a few minutes when 
necessary, without draining the tank or 
dismantling the mixer, and 
need for special skills, 

Here’s what you gain when you spe- 
cify LIGHTNIN Mixers with new LiGut- 
NIN Seals: 


without 


1. You end leakage—for good. The 


Get the cost-cutting facts 
nOW... New 8-page Bulletin 
B-111 shows how you get mainte 
nance-free sealing that really 


(} 8-111 


LIGHTNIN 
Mechanical Seals 


[_] DH-50 and DH-51 Labora 


seal positively will not leak during 
its operating life. 

You eliminate the cost of repacking 
stufing boxes. The LIGHTNIN Seal 
takes the place of a stuffing box. 
Under conditions, it 


most runs 


smoothly for years without chang- 
ing. 

You stop costly “nursing” of stuff- 
ing boxes. The seal never needs 
adjustment. 

And most important (because it's 
never been possible before)—you 
can replace a LIGHTNIN Seal in a feu 
minutes, should it 


ever become 


Rotary [_] 8-104 Side Entering Mixers 


[] 8-107 Mixing Dota Sheet 


slashes fluid mixing cost to a new 
low. Send also for LIGHTNIN Mixer 
catalogs listed here. Free 
gation, Just check data you want, 
tear ovt and mail to us today with 
your name and company address. 


no obli 


tory Mixers 
[ } B-102 Top Entering Mixers 
(turbine and paddle types) 


C) B-103 Top Entering Mixers 
(propeller types) 


[_] B-108 Portable Mixers (elec 


tric and air-driven) 


[] 8-110 Condensed Catalog 


(complete line) 


MIXING EQUIPMENT Co., Inc., 196-m Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont 








YOU CAN REPLACE A LIGHTNIN ro- 
tory seal in a few minutes—without 
special skill, without draining the tani 
or dismantling the mixer, without losing 
a pint of product. Seal is shown here 
without housing, to illustrate components. 


necessary. Only one simple cartridge 
component to remove and replace— 
and you’re back in operation. So 
simple, anyone who can handle a 
wrench can do the replacement job 
in minutes. 


Already, many oil 

LIGHTNIN Seals. 
savings running into many thousands 
Your LIGHTNIN 
Mixer representative can give you the 


companies are 


using Users report 


of dollars per year. 


full story—show you how much you can 
save. Call him today. Or get the facts 
by mail: Send the coupon for 8-page, 
fully illustrated bulletin 


Lighton 
Mixers 


MIXCO fluid mixing specialists 
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GAW, SUC, GAP or Steady Job? 


NO ONE CAN say yet just what the effect of the 
guaranteed annual wage is going to be on American 
industry but the refining industry itself can look the 
issue straight-in-the-eye. Some of the publicity on 
these plans to build up large funds for supplementary 
payments during periods of layoff give the impression 
that this great advance in industrial relations is com- 
parable to the eight-hour day or Henry Ford’s famous 
$5-a-day wage. Whatever advance it will make de- 
pends not on the plan but on the strength of the 
company paying them. Such plans, like the eight-hour 
day or the $5-a-day wage, were made possible only 
by the increasing productivity of American industry 
The real goal is increased productivity and continuous 
employment. Unions have now come to recognize this 
and in fact the UAW, chief promoter of the plan, 
has said that “we are not asking for pay for idleness 
we are asking for steady jobs.” 


Label Is Changed—-Management in answer to GAW 
has asked rightfully if they can expect GAP or “Guar- 
anteed Annual Profit.” The question has apparently 
cut to the quick as some unions have now relabeled 
their demands as SUC or “Supplementary Unemploy- 
ment Compensation.” Whatever the plans are called, 
the refining industry can point with pride to its own 
strength and productivity which has resulted in steady 
jobs for its employes. A. W. Scott, president of the 
National Petroleum Association, has looked the issue 
straight-in-the-eye and we are happy to quote from 
his recent address before the NPA: 

“The petroleum refining industry can well be proud 
of its record of providing steady jobs The figures of 
the Bureau of Labor statistics on labor turnover show 
that less than one worker out of every 100 in the 
refining industry leaves his job each month. This rate 
includes separations for all causes—those discharged 
laid off, retired, or who resigned, are disabled, or dic 
Chis rate of labor turnover for petroleum refining is 
the lowest of any industry in the United States. There 
are a number of reasons for this. The most important 
of course are econom« I am indebted to a recent 
article by William Zimmerman 


director for the Sun Oil Company for a summary of 


industrial relations 


five of the most significant reasons 

© “The demand for oil products has grown; speeded 
by the improvements in the quality of petroleum 
products, by the development of new products to meet 
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new needs, and by the fact that improvements in effi 
ciency have reduced costs that are reflected in product 
prices 

® “Many oil products have become necessities and 
are purchased on a year-round basis during good times 
and bad. 

@ “Although not true in early years, the oil industry 
today achieves uniformity of operation throughout the 
year by building up gasoline stocks in winter and 
spring and fuel oil stocks in summer and fall. This is 
only one of a number of steps which have been taken 
by the industry to stabilize employment and to make 
operations profitable throughout the year 

@ “The oil industry utilizes a relatively large amount 
of capital investment for each worker employed 

@ “The oil industry, in a sense, is like a huge indus 
trial belt-line. Most of its operations are on a 24-hour 
basis. Thus, unlike some industries, there is no “stop- 
and-go” about the oil business. This is to a large extent 
due to the fact that many operations in the oil indus 
try like pumping a well, operating a pipe line or run 
ning a refinery are operations which by their very 
nature cannot be turned on and off easily 


What Makes Stability——“But in addition to that 
we must recognize the fact that the growth of in 
tegration in the industry which has made it possible 
for petroleum to move from the well through the 
manufacturing processes and to the consumer undet 
the control of one company have contributed greatly 
to the stability of the industry’s operations, and this 
in turn has been greatly to the benefit of the public 
in providing steady employment as well as providing 
a constant supply of products at reasonable prices 

These economic factors add up to the obvious fact 
that, more important than any artificial wage plans 
the best thing a company can do for the public or for 
its employes is to operate efficiently. Under our com 
petitive system the only way it can stay in busine 
and pay regular waves 1s by suppl ing the necd ol 
the public at reasonable price 

While I am giving the major credit for this achieve 
ment to economic tactor | do not think we should 
overlook the fact that there are ilso ome human 
factors involved in this question The oil compan 
which have managed to stay in busine have made a 
real effort to provide regular employment for their 


yorker even when it was not alway economic to 
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The arrow is pointing to the Du Pont test car's 
fuel-injection pump, which is driven by the 
same shaft as the distributor, 





From these tanks in the trunk, any of six dif- Fuel-injection car being tested on DuPont Petroleum Laboratory's 
ferent fuels can be selected for testing in the chassis dynamometer. 
fuel-injection engine. 


Special DuPont test car studies 
advantages of /ie/-injection 


Will fuel-injection soon replace our to which has been added an American icant economic advantages to refiners, 
standard carburetor system? As yet, no Bosch fuel-injection system and special as well as welcome benefits to the mo- 
one knows the answer! But there are instrumentation. In addition to road toring public. 
certainly many advantages to recom- work, the Petroleum Laboratory has The Du Pont Petroleum Chemicals 
mend it... such as freedom from car- tested the car on the Laboratory's chas- 
buretor icing, reduction of vapor lock sis dynamometer. stration tour throughout the United 
troubles and improved power. And it From testing it with a variety of States. 
will permit automobile styling changes gasoline blends, the Laboratory has 
since the hood lines can be lowered. found that fuel-injection permits great- 

But how would a trend to fuel-in- er flexibility in blending fuels. Fuel 
jection engines affect the refiner? As components with higher vapor pres- 
a large supplier of the chemical addi- sures can be used, and it is possible 
tives used to improve fuel perform- that increases in the use of higher end 
ance, we at Du Pont are interested in point fuels may be practical. These 
this development. And to study it thor- wider tolerances could result in signif- 
oughly, the Du Pont Petroleum Labo- 
ratory is using a specially equipped 
test car. 


iia hiss tinon v8exie §~= Petroleum Chemicals 


Division now has this car on a demon- 
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Better Things for Better Living 
. through Chemistry 


Sales Offices: E. I. DU PONT DE NEMOURS & COMPANY (INC.) ® Petroleum Chemicals Division © Wilmington 98, Delaware 
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do so. In the Pennsylvania field we have had occasion 
just recently to witness the efforts that were made by 
Socony Mobil Oil Company to take care of the work- 
ers who were displaced when the company shut down 
its refinery at Olean, N. Y. Perhaps all of you have 
read about the efforts which Socony made to transfer 
these workers, at company expense, to the new refinery 
built by one of its subsidiary companies at Ferndale, 
Wash., and to find jobs elsewhere for those who did 
not wish to make the move. Probably you are familiar 
with similar efforts that have been made by othe: 
companies.” 


SOCONY MOBIL’S President 
Albert L. Nickerson makes the 


following prediction: One year 


Keeping Up 
With Demand? 
from now, total domestic de- 


mand for petroleum products will be 8,650,000 barrels 
a day—a four percent increase over 1955. 

By 1960, domestic demand will reach 9,700,000 
barrels daily and 1965 will be 10 percent above that 
more than 10,650,000 barrels a dav. 

This is what Nickerson’s prediction means to the 
refiner: In 10 years, the domestic demand for petro- 
over the present 8,300,000 barrel daily consumption 
rate. Simple mathematics reveal that this increase in 
demand will require U, § 


leum products will increase 2,350,000 barrels a day 


refineries to expand ca- 
pacity an average of 235,000 barrels a day each year 
for the next decade. 

This should certainly offer little challenge to the 
refining industry. From 1946 to 1955, refinery capac- 
ities have increased at an average annual rate of 
550,000 barrels per day (last month, oil companies 
had an excess of 13 percent in domestic refining ca- 
pacity The same rate of increase holds true for the 
future. Refiners are now expanding their facilities to 
reach a current goal of 9,000,000 barrels a day ca 
pacity by January 1, 1957. This goal becomes quite 
realistic when you consider that oil companies will 
receive special tax benefits on all expansion programs 
completed by that date 

When we think of total refinery building, we must 
realize that the industry will have to replace obsolete 
Estimated 
expenditures for refineries alone in 1955 will probably 


equipment as well as add new capacity 


reat h $1 billion a his is Tit rely another indi ation ol 
Refiners 


know definitely that there will be continued growth 


the far-sightedness of the refining industry 


and they are spending money now to provide the 
facilities of the future. It has been estimated that 
1950-60), the refining in- 
dustry will have invested approx, $8 billion in new 
facilities 


within a ten year period 


Ihe industry knows definitely that there will be 
continued growth, and 1s spending money now to 
provide the facilities of the future. There is no ques- 
tion that the industry will maintain adequate refining 
capacity to meet mal! ket needs now ten years hence 


or at any time in the future 
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CURRENT 


about the shortage of engi 


rumblings 


Engineers—What 


About Tomorrow? neers and scientists may well 


extend far into the future 

The National Science Foundation recently surveyed 
200 employers of research scientists and engineers 
This is what they learned 1) Half the firms mad 
no point of numerical shortages, but stated that the 
expansion of research and development programs 1s 
being hindered by their inability to find people with 
the kind and quality of training needed, (2) One sixth 
of the companies reported moderate shortages in gen 
eral engineering and scientific research staffs. (3) One 
third are facing acute shortages of major proportions 

The fact that only half of the 200 firms have met 
their numerical requirements is sufficiently ominous 
And few of those are satisfied with their ability to meet 
the demands of current or future research and devel 
opment programs. This is today’s problem-—-and it 
remains unsolved 


What Other 


vealed that many high schools are cutting out labora 


about tomorrow? surveys have re 
tories for chemistry, physics and other sciences, Some 
schools are eliminating the entire courses. In keeping 
with this dangerous trend, U. S. colleges turned out 
57 percent fewer high school science teachers and 51 
percent fewer math teachers last year than in 1950 

A solution to this critical problem might well be 
Willard F. Libby, Com 


missioner of the Atomic Energy Commission With 


yut in any way depreciating the important need to 


found in these words by D1 


strengthen the teaching of science in secondary schools 

I would add that that is not enough. We must 
also provide tools for research in the fields of science 
which seem ready to yield the most rapid advances 
The opportunity to explore these fields is the attract 
student into a scientifu 


ing force which draws the 


career and provides the stimulus to make his studies 


produc tive 


THE GREATEST accumula 
Distillate Stocks tion of distillate fuel oil ever 


made is now in refiners’ tanks 
Need Cutting ~ vipehe ' -" 


and a cold winter is needed to 
drop these supplies to better levels by next spring 
Unless consumption is stepped-up sharply by cold 
weather, present high inventories indicate that exce 
sive fuel oil stocks will present the industry with a 
A mild 


Caution must be exercised in the next five to 


problem in 1956 winter would do just that 
months in order not to make too much distillate fuel 
At the same time the normal winter problem of build 
ing gasoline supplies to exc must be avoided 
Surplus distillate stocks were created by the high 
level of refinery thruput during the last four months 


U. S. inventories rose 7% million barrels during th 


four weeks ended October 14 when the totaled 
nearly 149 million barrels. That was 15'% million ba 
rels higher than year-ago sto« had been 

It was encouraging to s i reduction in refiner 
runs during the past several week As a result, a 


sizable cut-back in distillate occurred 
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By HAROLD J. GIBSON 
Ethyl Corporation, Detroit, Michigan 


ITH the growing trend to better- 
grade gasolines, the cost of pro- 
ducing those last few octane numbers 
has steadily increased. As a result, refin- 
ers are looking anxiously for more eco- 
nomical ways to get their top octanes. 
Already octane numbers in the 97 to 
98 range are being marketed in the East 
and Southwest. And the trends for all 
U.S. refineries in terms of pool, regular 
and premium fuels show that octane 
numbers are continuing a slow, steady 
rise each year. 
To meet the demand for higher-octane 
fuels, refiners are being constantly forced 
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How to get your top octanes 
more economically 


to change their processes. A look at the 
graph at the top of the page (Fig.1) will 
show you the gradual changes in process 
evolution. Note that by 1965 catalytic re- 
forming may account for 50% of the to- 
tal gasoline production in the industry. 

Depending on the specific octane-im- 
provement problem, the economic an- 
swer usually consists of a combination of 
tetraethyllead and various processing 
steps. (Some of these processing alterna- 
tives are displayed in Fig. 2.) The ques- 
tion becomes: How to determine the 
most economical way to get those top 
octanes. Only by conducting a detailed 
economic analysis can a refiner be sure 
of finding the best solution for his refin- 
ery, for from an economic analysis he 











TABLE 1. Estimated Pool Octanes and Premium — Regular Octane Numbers 
With 2.2 mi/gal | With 3.0 mi /gal 
aes 3° Pires pa TETRAETHYLLEAD | TETRAETHYLLEAD 
Pool | 88.0 | 89.4 
At the end of 1953 Premium 92.9 94.3 
Bie cubital) Alby a Regular 85.9 87.3 
Pool 89,3. “| 90.7 
At the end of 1954 Premium 94.2 95.6 
faerie a ee nh SOS Regular 87.2 88.6 
Pool = 90.8 Sa 
At the end of 1955 Premium 95,7 97.0 
Regular | 88.7 90.0 
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can determine the proper balance be- 
tween lead and a processing alternative. 

An economic analysis will take into 
consideration all of the factors that affect 
the costs of making your gasoline: for 
example, optimum rates and yields, raw- 
material costs, product prices, operating 
manpower, maintenance and repair, util- 
ities, depreciation, investment charges 
and reasonable ‘“‘pay out.” 


Octane improvement 
analyzed 


From such an analysis you can deter- 
mine the economics of octane improve- 
ment, which is the tool for obtaining the 
optimum sequence of processing steps 
and attendant use of tetraethyllead. An 
alyzing octane improvement costs calls 
for a thorough understanding of unit op- 
erating costs, particularly when incre- 
mental expenses are being considered. 
There are several approaches for ana- 
lyzing the costs of octane improvement 
at higher levels. At Ethyl we have found, 
through our studies of the economics of 
top octanes, that the key to cost analysis 
is a value called incremental cost. Sim 
ply expressed, this is the rate at which 
costs increase as you raise the octane 
number. It can be expressed conven- 
No. 11 
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iently in cents per Research octane 
number per barrel. (¢/ RONB). 

Once you determine incremental costs, 
the next step is to make sure you are em- 
ploying the best possible process at each 
point. By plotting the cost curves on a 
chart, you will see that up to a point the 
cheapest way to improve gasoline is with 
lead. Then lead becomes closely competi- 
tive with mild reforming methods. 

After you reach an incremental cost 
of about 5¢/RONB, it again is definitely 
cheaper to add tetraethyllead. And fi- 
nally when the full 3 cc of lead is used, 
you must return to reforming —this time 
at greater severity. 

Today there’s a greater trend toward 
using lead in higher concentrations for, 
as one industry spokesman put it, “‘tetra- 
ethyllead has decreased steadily in price 
while the costs of refinery construction 
have continued to rise rather sharply.” 

With constantly increasing gasoline- 
quality demands facing the refiner, it has 
become increasingly important to define 


the optimum route to high-octane fuels 
Lead addition now costs an average of 4 
to 5 cents per Research octane number 
per barrel, and this is directly competi 
tive with the cost of mild reforming oper 
ations for octane improvement. As prod- 
uct octane levels increase, refiners may 
have the choice of using maximum tetra 
ethyllead—3 ml/gal—or going to more 
expensive reforming operations—more 
severe single pass reforming or extrac 
tion followed by raffinate reforming. Here 
—even though lead susceptibility de- 
creases somewhat in aromatic reformates 
—the cost of octane improvement by 
lead becomes increasingly more attrac- 
tive as compared with various processing 
alternatives. Where extremely high oc- 
tane levels are required, a refiner has little 
choice but to use the more economic 
tetraethyllead to the maximum and then 
to vary his processing alternatives to give 
the desired product quality if he wants to 
hold his manufacturing costs to a mini- 
mum 





¢ RONB = 


KNOW THIS EQUATION? 


(Y —100—F) (Pg—9.4T) + Pb (F + G) + Pfl00H — 100E 





New York. No charge. 





100 RONp — 100 RONn — 10F + Y (RONr - 


You should if you are making an economic analysis. Write for a copy of a recent 
50-page report giving a definition of terms of this equation and other information 
on new processing alternatives and on the economics of top octanes. Address your 
request to Department No. 14, Ethyl Corporation, 100 Park Avenue, New York, 
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Ethyl Research 


can help you 


Our Refinery Technology staff, 
backed up by the extensive fa- 
cilities of the Ethyl Laborato- 
ries, will be glad to share their 
experience with your economics 
people when you conduct a cost 


analysis of your top octanes. 


We will work with you, or if 
you prefer, weareeven equipped 
to do a complete cost analysis 


for you. 


We can help you answer these 
When 


should you use “Ethyl’’ anti- 


and other questions: 
knock compound in preference 
to increasing the catalytic re- 
former charge rate? How does 
increased severity of reforming 
affect your costs? When should 
you carry your tetraethyllead 
content to the maximum allow 
able—and under what circum- 


stances? 


Your Ethyl Representative 
will be happy to arrange an ap- 
pointment for you with one of 


our Refinery technologists. 


ETHYL CORPORATION 
Research Laboratories 


erwr 
CopProe ation 


1600 W. Eight Mile Road, Ferndale 20, Mich 


2600 Cajon Road, San Bernardino, Calif 
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This new refining terminal, which replaces a 


terminal at Oakland, was completed by The Texas Company at Richmond, Calif., in January, 1955 


Texaco Doubles Refining Investment 


In the 10-year postwar period company’s crude charge capacity also has 
jumped from 417,400 to 577,000 barrels daily and high-octane facilities has been ex- 


panded more than five-fold. 


THIS YEAR The Texas Company 
will complete a ten-year refinery con- 
will 
than double its investment in refining 
equipment, and result in substantial 


struction program which more 


increases in both manufacturing ca- 
pacity and product quality. At the 
end of 1945 Texaco’s refineries had a 
crude charge capacity of 417,400 bar- 
rels a day; today the capacity is 577, 
000 barrels a day 

While the 


crude charge capacity 


postwar expansion in 


has ink reased 
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58.2 
been made in manufacturing higher 
quality 


percent, even greater gains had 
petroleum products. Texaco 
expects to produce more than 4 bil- 
lion gallons of gasoline in 1955, This 
represents an increase of 55 percent in 
the postwar Production of 
lubricating oil and 
products have risen at about the same 
rate over 1945 figures. 

When World War II ended, Tex- 
aco had three fluid catalytic cracking 
units, with a total capacity of 45,000 


decade. 


Texaco other 


PETROLEUM 


barrels a day. Today, it has ten cata- 
lytic crackers with an aggregate ca- 
pacity of 193,000 barrels a day. Alkyl- 
ation units for the production of avi- 
have been increased 


ation gasoline 


from six to nine units, with an in- 
crease in alkylate yield from 17,600 to 
24.000 barrels a day. In the last 


years, the company has completed 


two 


reforming units, with a 
101.000 


nine catalytic 
total capacity ol barrels a 


day. Thus in the postwar decade, 


Texaco has expanded its high-octane 


REFINER 





producing facilities more than five- 
fold 

This expansion has been accom- 
panied by a rise in Refining depart- 
ment personnel from 11,022 in 1945 
to a 


This 


and technical personnel, who have re- 


present-day 13,586 employes 


figure is exclusive of research 
cently been organized into a separate 
department 


At the end of World War II. Tex- 





This is another of a series tell- 
ing of oil refining’s tremendous 
postwar expansion. It’s a contin- 
uing program, one that has kept 
management, engineering and 
construction forces in high gear. 
This month it’s the Texaco story. 
Last month it was Caltex. In 
December, Gulf’s activities will 
be detailed. 





aco’s management expected a rapid 
rise in demand for gasoline. ‘The prob- 
lem of expanding refining facilities 
the fact that 


fuels, as well 


was complicated by 


higher-octane motor as 
tougher lubricating oils, were required 
for the new high compression auto 
mobile engines whi h were coming on 
the market. 

In 1945, the company had 18 refin 
eries in the U.S. Because ten of these 
plants had capacities of 7500 barrels 
a day or less, plans were made for a 
complete realignment of the refinery 
ne 
cision to operate fewer and larger re 
the 
of higher-octane fuels a large thruput 


organization reason for the de 


fineries was that in manufacture 
Ils necessary to keep costs from becom 
Another was that with 
pip 


refineries 


ing prohibitive 
the 
| 


strategically 


coming of product lines 


low ated could 
efficiently large! 
Eieht of 


eventually shut down and dismantled 


serve 


the 


territories 


smaller refineri 


were 


the closings being synchronized with 


MICHAEL HALPERN 
Senior Vice President, 

Texaco 
1955 
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Two catalytic reforming units, with a combined capacity of 40,000 barrels daily, were completed 
at Texaco’s Port Arthur Works in 1954 and 1955. One of the units is shown above 


xpan 1On 


that « 


could be ants 


units 


| 
and 


rb 


pro TANS 


d mn iit ( pati 


could be kept supplied 


Phe 


UTalni Wa 


crac 


for hi 


tin 


unil 


barrel 
During 


re] per day | 


Wi 


were added to sev il re 


first 
the 


ing units 


late 1940’ 
vith a 


a day 


thi 


stville N 


ve 


REFINER 


ka t Coast 


JOHN S. WORDEN 
Vice President 
Refining 


st p in 


t 


her-octane 


a 
pe riod 


) 
vic Point 


the 
building ol 


the 


p stwal 
catalyt 
cle ria 


New crac 


Oo meet 
casolines 
nner 


total { 


ret nh Op 
| 60.000 ba 


Work 


Vas compl lf d 


the 


' 
nec 


T. A. MANGELSDORF 
General Manager, 
Refining 


| 
a 


at the ame time, market 


pro 


( 
} 
i 


' 


I 
t 


a 


wo 


idelphia, the 

middle distil 

\ il I rail and 
connected 

Products Pipe Line which 

New Yor 


redistribu 


to the 
to the 


| 
ol 


om 1946 through 
relineri 

and 

An 

nore 

and the 

closed 
retinery 
1 mod 
lertaken 
Arthur 


} 
liif 


1 OOO been 


| ; 
piaced 


| and a 


it the ¢ spe! Wvyo.. re 


see Texaco Growth 


Continued on Page 256 


139 








How to calculate ... 


Flashflow Pressure Drop in Heaters 


Here’s a simple and fast way to find the pressure drop in a heater tube 


with an evaporating fluid. 


Frank L. Maker, 


Standard Oil Company of California, San Francis¢ 


CALCULATING PRESSURE drop in heater tubes 
with an evaporating fluid is usually done by trial-and- 
error methods, This is time consuming. Here is a dis- 
cussion of methods available with an example of Lud- 
wig’s method, This example is a simple and fast way to 
compute pressure drop for pressures above atmospheric 
whe re ve lo« ity pre ssure effects are minor. A simple graph 
ical way of integrating the pressure back from the known 
required conditions at the outlet including velocity effects 


is developed for vacuum conditions 


The Simplest Case: All Liquid When the fluid in a 
heater is not evaporating as it flows, the pressure drop 
can be computed in a simple manner, using an average 
density and an average friction factor. It will be con 
venient to express the flow rate in terms of mass flowing 
per unit time instead of volume rate in the following 
form 


whe re 


p inlet pressure, psi 

P outlet pressure, psi 

M Lb Mass/hr fluid per tube 
Inside Diameter of Tube, inches 
Average density of the fluid, Lb mass/Ft 
Leneth of Tube q Ft 


Friction Factor 


In this form the friction factor does not vary as the 


density changes. It does vary with change tn viscosity, but 
because the friction factor varies with about the 0.2 


power of Reynolds Number, a variation in viscosity of 
32 fold is required to change the friction factor by a 
factor of 2. For ordinary pressures the effect of changin: 





























FIGURE 2—p versus H for crude petroleum 
along the bubble point line 
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FIGURE 1—Pressure versus Enthalpy for steam 
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Fired Heater Symposium ( 





Meet the Author 


I RANK L M AKER has be eh 
with Standard Oil Company of 


talifornia 
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the Manutacturing ce partment 
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and as secretary ol the com 
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University of State as a prole ssional enginees 


California, and since has served in civil, mechanical and chemi 


is designs engineer at Standard’ cal engineering 


yressure in the tubes on the density of vide the tube leneth into sections. From a knowledge ol 


neglected the 


outlet pressure temperature and enthalpy conditions 


which are set by the conditions the heater has to meet 


What Is the Effect of Evaporation on Pressure = and from the data on the pressur enthalpy 


Gradient? 


density of the mixture rapidly decreases, and the velocity 


temperature 


When vaporization commences, the average and percentage vaporized it 1s possible to compute the 


density of the mixture of liquid and vapor at the outlet 


of flow correspondingly increases, The pressure gradient is An estimate (or gue made of the pressure drop acro 
| | | 


directly proportional to the specific volume or inversely the first section back from the outlet, and the pre ire at 


density de For this pressure, and its corre 


fluid at 


yoportional to the density. At any point the that point determined 


vends on the pressure and the enthalpy ol the conditions of enthalpy and temperature the 


The 


pressure at the 


ponding 


hat point pressure at any point depends on. the density of the mixture at the inner end of the final se 


outlet, plus the pressure drop from th tion is computed, The average of this and the outlet 


then 
This ] 


it does not a 


particular point to the outlet. The point at whicl vapor) density 1s used to compute the pressure drop over 


vation starts is not known. It is therefore necessary to start the section compared with the assumed pressure 


it the known conditions at the outlet and work backward drop If ree, additional approximations are 


to integrate the pressure drop made until agreement 1s reached. When it does check. the 


[he method that has commonly been used repeated for a cond small section. and so or 


process | 








FIGURE 3—Graphical solutions notations 











FIGURE 4—Graphical integration of p versus H curve of steam 
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Flashtlow Pressure Drop in Heaters .. . 





back to the point where density becomes equal to the 
liquid density, which is where vaporization starts 

It is obvious that this process is somewhat slow, al- 
though after some practice the first guesses will be better, 
requiring less trials 

Although this problem is one that has confronted all 
designers of tubular heaters, there has been very little 
information on it in the literature, in fact, practically 
nothing until the last few years. The most complete de- 
scription of a computing method is that in the paper, 
“Pressure Drop of Oil-Vapor Mixtures in Furnace Coils,” 
by Dittus and Hildebrand.’ In this article the problem is 
outlined, and the method of determining the specific 
volumes of the liquid-vapor mixture is described. It is 
then noted that lines of dp/dL at constant p are ap- 
proximately linear with respect to L, and a family of 
these lines can be constructed, Each point on a line for a 
given value of p represents the rate of pressure decrease 
with respect to length that will occur in the portion of the 
line where the pressure is equal to the chosen value of p 
Using these slope lines as guides of the magnitudes, an 
estimate is made of the value of the pressure in a small 
section of length dL back from the outlet and an average 
value of dp/dL over this section is taken. Then 


dp 


dL dL dp 


In other words, the pressure drop of the section dL is 
equal to the product of dL and the average value of 
dp/dL chosen, or to the area under the curve of p vs, L 
This can be evaluated graphically or arithmetically, and 
If the re- 
sults are plotted on the sheet having the lines of (dp 
dL)», 


selection of the next value to a closer approximation 


the value compared with the assumed value 
the line of pressure drop found will guide the 


While this is essentially still a cut and try process, it is 
done in an orderly way in which the results already 
found assist in guiding the next step 

Dittus and Hildebrand also note that if the heat ab- 
sorbed per unit length of tube is constant, which may be 
assumed for the case of tubes absorbing heat by radiation, 
H, the enthalpy of the fluid, is proportional to L, and 
that dp/dH may be substituted for dp/dL to advantage 
determining the value of 
dp/dH as a function of H that includes not only the 
friction pressure drop, but also that for velocity head 


They give an equation for 


and for elevation. For horizontal tubes, the last can be 
neglected. They state that in their experience the ve- 
locity head effect has not been important as compared 
with friction and that ordinarily adding the velocity pres- 
sure corresponding to the final velocity will give results 
sufficiently accurate, (It may be noted here that in the 
case of vacuum operations, where the velocities may be 
very high, this will not apply 

Although this method is a considerably more orderly 
approach to the problem, and not too difficult when it 
has been grasped and is fresh in mind, it is still quite 
formidable and will require some hours of study and 
trial to apply it when it is not used frequently 

As a part of a Defense Course in 1944 on “Hydraulics 
of Pipe Lines,” M. Ludwig includes the derivation of the 


142 


formula for isothermal flow of a perfect gas.* This is 


based on the fact that for a perfect gas 


constant 


py nRI 


which permits ready integration of the pressure drop 
differential equation. He includes provision also for tak- 
ing care of deviation from the gas law, but the most im- 
portant part of his notes, as far as concerns the present 
subject of pressure drop in furnace tubes, is a section 
dealing with flow of gases and liquids being heated, which 
can be integrated if pV is linear with respect to H. This 
development is given in detail below. 

in J...P.T. 


This is principally a discussion of 


A paper by Baars discusses 


in Furnace 


, Vaporization 
Tubes.” 
furnace design, and the portion dealing with the method 
of computing the pressure drop indicates the use of the 
conventional step-by-step computation back from the 


outlet, and contributes no advance to this subject 


Ludwig’s Method for Flow While Heating Let us 
now make a more detailed review of Ludwig’s proposal 
Consider first the case of gas flowing in a pipe. The pres- 
sure drop due to friction can be expressed in differential 


form as follows: 


dh fdl 


dp fdL 


where the quantities are in consistent units, such as 


p poundals/ft 
u Ft/see 
D I 

I 


t 
t 
t 


If the flow rate is expressed in Lb mass/sec 


16M 
. TD 'p 
and we arrive at 
16M 
d fdL 
P ~~ “oa? Dip * ‘ 
ol 
or ten 
dp 0.811 —. VE dL 
D 
whe re 
l ; 
\ specif volume ft’/lb mass 
p 
Multiply both sides by p and 
M 
pdp 0.811 D py f dl 
The friction factor f is a function of Reynolds’ Number 
u De 
Re 
uu 
where 
j velocity, ft sc 
and 


7 absolute viscosity, lb mass/sec. {t 











if the flow is expressed in mass flow rate, the above form 
of Reynolds’ Number becomes 


1M 


“= 55, 


where 
M Mass flow/unit time 


Ib INASS/ SCC 


For steady state flow in a pipe of uniform diameter, 
M and D are constant, and the viscosity » is not affected 
by pressure for a perfect gas, and is very little affected by 
temperature. Reynolds’ Number is therefore practically 
constant. The friction factor f for smooth pipe is pro- 
portional to about the —- 0.2 power of Reynolds’ Number, 
so that a change of viscosity of 32-fold is required to 
change the friction factor by a factor of 2. For rough 
pipes, and where an appreciable proportion of the pres- 
sure drop is due to turbulence and shock losses, as in 
return bend headers, the friction factor approaches more 
closely yet to being constant. 

For a perfect gas, pV is a constant at constant tem- 
perature, so for isothermal flow we may therefore inte- 


grate equation (3) to get 


, . 
PP — 0811 pe (PV) fL 


Where 


V = spec. volume ft’/lb mass at the temperature of flow 


and at pressure p 


1.622 M’ 


VfL 
p* \P 


Ps — pr 
The constant value of pV must be substituted in this 


equation, and all quantities are in consistent units 


Flow of a Gas Being Heated Now consider the case 
of gas being heated as it flows. Assume the heat ab- 
sorbed per linear foot of tube is constant. The enthalpy H 
of the gas will then increase linearly with the length 
passed through. If the specific heat may be taken as 
constant over the range in question, T will vary linearly 


with L, and so will pV RI] 


In the differential equation 


0.811M 
pdp D p\ f dL, 


pV is therefore linear with respect to L, so that 


( pV) dL (Ps Vs) “(ps Vi 
L, 


or, in other words, the integral of (pV)dL from L, to L 
is equal to the average value of pV times the interval 


i conkiak, 


therefore be 


The pressure drop over this interval will 


; M 
Pp 0.811 pe (P Vi+ pV: , 6 
This development does not include any provision for 
velocity head effects 
In the ordinary case the conditions at the outlet will 
so that p, V, 


can be computed also, as 


be known, and also the length (L, Los 
is known. The value of p, \ 
pV is taken linear with respect to L, and the enthalpy 
condition at the end is known, as well as the rate of heat 
absorption per foot length. This permits solution for p 
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Pressure Drop With An Evaporating Liquid In th: 
case of an evaporating fluid, for which also pV is not 
constant, equation 6) sugvests comparing pV with H to 
see whether a similar relation holds for a liquid-vapor 
mixture, that is, whether pV varies linearly with H, and 
therefore with L. The easiest way to test the matter is to 
use a material for which comprehensive data on_ the 


properties are available, which is water. Data were there 
fore taken from Keenan and Keyes, “Thermodynamic 
Properties of Steam,”® for the range of 10 pounds pet 


square in¢ h absolute to 140 psia 


With H as abscissa and p as ordinate, the limiting 


curves of p vs. H for saturated liquid and saturated 
vapor are plotted Then values of constant V are plotted 
and across these are lines of constant values of pV, in 
this case for values of p\ 0. 100. 200. 300 and 400 
Figure | 

If pV is linear with respect to H, it would be inde 
pendent ol p This means that the lines of constant pv 


would be vertical They would also be spaced at equal 


intervals of H. It will be noted that in the interval above 
about 50 psig the lines do not deviate too markedly from 
the vertical, and that along the line of 100 psia pressure 
they are spaced evenly at the rate of 0.5 ft'/Ib per 100 


stu/lb. In this range, we may then consider that pV is 
linear with respect to H, and therefore the Saine type of 
equation will hold for the evaporating water as for a gas 


being heated, oI 


All in consistent units 


If p is expressed in psi, M in lb mass/hr, and D in inches 


this be comes 


M 


» \ 
p! 


Although the equation is of the same form as for a gas 
being heated, the relation of p, V, to length is not the 


iporating liquid does 


same, since p, V, for an « not have 
its zero value at zero temperature. It is necessary to de 


the values of p, \ 
of the liquid and it 


termine from the physical properties 
vapor, for each fluid 

The fluid used above was wate! because ample AC 
curate data are available in the team tables 


the chart of Constant V on p \ H. It i 


apply this equation to other 


to prepare 
po sible to 


ibstance including com 


plex mixtures such as crude petroleum, For an example 


take the case worked out in the paper ol Dittus and 


Hildebrand, for which the following data appl 


Enthalpy at inlet 
Enthalpy at outlet 
Pressure at outlet 
Specific volume of liquid {t’/lb mass 
Sper fic Volume ] ; fr” 


Ib mass 


Interpolated from bl is and Hildebrand, for 


ter 
iste nic 


otal fluid 140.000 Ib 


M 70,000 Ib/hr per p 
eth of tubes f with | ibe nm serie tal ler 


parallel passes 
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Equivalent length of return headers 


+.5 
44 x {2 x 50 : } 1910 ft 
No Diam Diams Velocity 
lubes in per heads 
feet velocity per 
head header 
Total equivalent length 2830 ft 
p 2 1074 
V; 0.026 ft®/lb (assumed constant 


V; 1.39 ft’/lb at outlet 
V 32 XK 1.39 = 44.5 
M 70,000 lb/hr, so M* 19 10 
D 1.5 inches, so D 1845 
L, 2650 ft equivalent length 
f 0.02 (assumed constant 


Phe value of p, is missing, also that of L,, p, being the 
pressure at which vaporization starts and L, being the 
length of tube from the inlet to the point where vaporiza 
tion starts. There is available other information which 
will help tie down the solution. The Dittus-Hildebrand 
paper includes a curve of enthalpy vs. temperature, and 
a curve of pressure vs. temperature, and also the given 
conditions that the enthalpy of the liquid at the inlet is 
150 Btu/lb and at the outlet 331 Btu/lb. The change in 
enthalpy is 331 150 = 181 Btu/lb, and the change in 
enthalpy per ft 0.064 
Btu/lb ft. length 


equivalent length is 181/2830 


With these items we may proceed with a trial and 
error procedure, which is, however, quite rapid 
Substituting the known quantities in equation (7) we 
vet 
p 1024 


1.56 & 10° F: 
: ps Vi 14.5) 0.02. (L L, 
15 8 


70,000 


The point of initial vaporization is not known. As a first 
approximation, assume vaporization starts at the inlet 
end and also that at this point the value of p, V, is small 
enough to be neglected L L,) will then be 2830 


‘ quivale nt feet, and 


$346 & 10 « 49 nts 
1 ; 0.02 M.50L L, 1024 
1845 


p 94 (L L, 1024 94 B30 4+ 1024 
9 450 4+ 1024 14474 


whence 
p 153 psia 


Now if our assumption is correct, this pressure should 
correspond to the boiling point pressure of the liquid 
when the enthalpy is 150 Btu /Ib 

From the curves ol pressure vs t¢ mip rature and 
enthalpy vs. temperature (Figures 4 and 3 in the Dittus 
Hildebrand paper), we can take the following data and 


plot p vs. H along the boiling point line (Figure 2 


Pp I H 
psa a Btu/lb above 520 R 
1% 615 15 
50 615 74 
60 750 11 
100 820 158 
150 880 196 


ORR Fone eRe 


Che pressure p just found as a first approximation is 
153 psia and the enthalpy at the inlet is given as 150 
[hese coordinates are plotted as point A and are seen 
to fall above the boiling point line, indicating that the 
vaporization point has not yet been reached 

Assume another lower pressure, say 140 psig, and solv: 
for the length (L L 
in Table | 


corresponding: (column ITI 





TABLE 1 
i il ill IV 
PI 140 4] 
a P;? 19,600 
b P;? 1024 18,57¢ 5 
e py 140 x O.02¢ 4 41 x 0.02 
d piVi + peVa 4n.14 is 
paV 44.5 
4 
e x (d 
44.5 
f I t 
r Le I 2830 — 21 
h Increase in H from Lo to I 42.7 it 
0.064 x 
i H at Li 12.7 it 





Subtracting this length from 2830 gives the distanc: 
from the inlet L, to L, where vaporization starts, which is 
667 feet. Since the change in enthalpy is 0.064 Btu/ft, th 
change in 667 ft. will be 42.5 Btu/Ib, which added to 
the enthalpy of 150 Btu/lb at the inlet gives 192.5 Btu/Ib 


Plotting (192.5, 140 


other side of the p, H curve, but so close that a graphical 


as point B, it is seen to fall on the 


interpolation will give the answer as p 141 psi and 
H 190.5 Btu/lb. However, for purposes of illustration 
carry this assumption through. ‘These figures are in Col 
umn IV of Table 1 and indicate that for p 140 
H 190.7, which lies on the curve 


The pressure drop of the non-vaporized liquid from 


the inlet to L, where vaporization starts, will be 
,_M 


Do p , 36 x 10° 0.026 0.02 636 95 ps 


D 


Adding this to the 141 psia pressure in the section 
where vaporization takes place gives a total pressure at 
the inlet of 144 psia as against the 144.6 worked out in 
the Dittus-Hildebrand example 

The above method also neglects the velocity head et 
fect, but for this example the velocity pressure at the 
outlet is only 4.65 psi and this amount can be added to 
the friction loss to give an answer close enough. ‘The tota 
inlet pressure would then be, by Ludwig’s method, 148.65 
Chis is about 10 psi higher than the test data quoted by 
Dittus and Hildebrand. A small change in the value ol 
the fri tion factor assumed would take care of this 

This example shows that Ludwig's method gives the 
same result as the Dittus-Hildebrand method, and 1s very 
much quicker 
of p, V, 


curve of p vs. H, which can easily be constructed from a 


It requires only a knowledge of the valu 


at the outlet, the liquid specif volume, and a 


Cox chart of vapor pressure and a temperatur enthalpy 


chart 
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It has a limitation, however, which is embodied in the 
basic assumption that pV is linear with respect to H. This 
was found not to hold for low pressures for steam and 
also does not hold for examples for which it has been 
vacuum 


tried for low pressure distillation of petroleum 


residuum. In these low pressure cases, furthermore, ve- 
locities become high and velocity head effects, and even 


The follow- 
ing paragraphs discuss this problem, and also a graphical 


critical flow rate limits, become important 
means of solving it that is simple in application 


How to Handle the Variable Density Case -Conside: 
a short section dL of pipe at point L in the length be- 
tween L, and L,. The pressure at the upstream end of 
this section is p poundals per square foot, The flow rate 
is M Lb/sec., the inside diameter is D ft and the density 
of the fluid is p lb mass/ft,° with corresponding specific 


volume V ft 


lb mass. The velocity head at L is 


and the velocity pressure at L is 


up M’*\ 
hpe p 9 9 Ai 
At L + dL the specific volume will be V + dV and the 


velocity pressure will be 


M’* (V+ dV 
2A 
There will be a loss of pressure in the section dL because 


of friction, that will be equal to 


u'pfdL M’V f dl 


dp 2D 2DA 


The conditions are therefore as follows 


AtL, p 7 p 


Velocity lotal 
Pressure Pressure 
dL 

, M’* (\ d\ M’V f dl 
Miho 1A IDA 


Subtract (9) from (10) and we get 


M‘d\ M’ Vf dL 


dp 2A? 2DA 


0 1] 


Consider now the effect of adding heat along the tube 
In the radiant section of a heater, which is usually where 
the evaporation takes place, it may be assumed that the 
heat absorption per square foot of tube surface will 


be sensibly uniform, since the rate of heat absorption, a 


cording to the Stefan-Boltzman Law is, in the tempera- 


ture ranges usually encountered in industrial furnaces 
very little affected by the temperature of the tube wall 
Let this radiant heat absorption rate be QO Btu/sec ft* of 
internal tube surface. (The absorption rate or heat flux 
is usually given in terms of the external surface, but this 
can easily be transformed for a given tube If the in 
side tube diameter is D ft, the heat absorption rate per 
linear foot will be 


O 7 D Btu/sec ft 


If M lb/sec are flowing through the tube, the change in 


enthalpy in dL feet will be 
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On7Ddl 


dH M 


di 


whence 


Making this substitution in 


M'd\ M’ V (M dH 
dp A 2A° DOT D 


Since A wl . this further reduces to 


8M’ d\ 8M’ Vi di 
D' pO 


0.811 M’* d\ M’ Vi dH 
D* Vt “DO 
all in consistent unit 


his cannot be integrated directly since it contains th 
quantities V and dV, and the relation of V to p and H 
is not known analytically. (See Figure 4 
The first term on the right-hand side gives the chang« 
in velocity head with change in the specifi volume. For 
the time being, consider that we have such conditions that 


this can be newle ‘ ted | hen we writ 


ip 0.258M?* Vi 
iH Do 


At the outlet end of the heater we know H p and M 
as well as D and © and f, and therefore can compute 
the value of dp dH at the outlet 

If we have a plot of specific volumes on a p vs. H 
coordinate system, such as Figure | for steam, we know 
the slope of the p vs H curve at the outlet, and on this 
plot the line will slope upward toward the left. We d 
not yet know what other points the curve passes through 
but we do know that as it passes upward to the left, it 
will successively cut different lines of constant specifi 
volume, If each value of specific volume V is substituted 
in (17), we will have the slope at which the p vs H curve 
crosses the particula) line of constant \ If across eacl 
uch line of V we draw a series of short parallel lines of 
the corresponding slope, and if the lines of constant V are 
reasonably close together, the eye will be led back natu 
rally in a curve which will be the p vs H curve 
limiting line of saturated liquid 


to the 
This line can readily he 
sketched in, and the pressure and enthalpy at the point 


where vaporization starts can be determined 


This is exactly the means of solving a differential equa 
tion that is suggested in Fry's “Differential Equations 
and also in “Mathematical Methods of Engineering,”’ b 
Karman and Biot’ in explaining the significance of the 
integral curve of a differential equation 


Jiot call it the 


Karman ana 
isocline method It is also discussed 
though not illustrated so clearly, in “Higher Mathemati 
for Engineers and Physicists by I. S. and E, S 
Sokolnikoff.* 


This method is illustrated in Figure 4 which is plotted 
Figure 2 For thi 
case the following conditions were assumed 


At outlet 


on the grid of p vs. H for steam 


16.5 ps 

1,000 Btu/It 
itive 

14,725 lb/hr 
10,000 Btu/hr f 


Ofe’/ibs 
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FIGURE 5—pV versus H for steam along path 
of pressure 





FIGURE 6—Static pressure, velocity pressure, 





H, BTU/Lb 





Before proceeding, it will be convenient to change (17) 
from the consistent units to the more common incon- 
sistent units as follows: 

p psi 

D int hes 


Ft 
H Btu/lb mass 
M Lb mass/hr 
QO Btu/hr ft’ 
V Ft’ /lb mass 


to get 
dp 12.832 10° M*fV 


dH DO (18) 


The graphical integration is carried out on Figure 4. 
This is a copy of Figure 1, the chart of p vs. H for steam 
on which values of constant specific volume V are plotted. 
Start at point A on Figure 4 for the value of H 1000, 
Pp 16.5 psia, and V 20 ft®/lb mass. The slope of the 
p vs. H curve at this point is, from Equation (18) 


dp 12,832 *K 10° & 14,725" & 0.02 « 20 
dH t’ & 10,000 
0.40 psi/Btu (19 


At a convenient point on the chart a line of this slope 
can be drawn. This is line BC. In this case the line runs 
upward 40 psi and to the left 100 Btu. A short line 
through “A” parallel to this line B C starts the curve 

The curve will necessarily cut the next line of constant 
18 ft®/lb mass. Now 


the slope of the curve where it crosses the 18 ft/lb could 


volume, which on this chart is for 


be computed from Equation (18) but this is not nec- 
essary. If we draw a vertical line CE downward from a 
point C on line BC where it is 20 convenient units higher 
than B, then this vertical line can be used as a scale to 
draw slopes corresponding to the successive values of V 
For example: 

BC has a slope 40/100 and \ 20 

BD has a slope 36/100 and \ 18 
and so on. Actually the lines BC and CE are the only 
ones that need to be drawn. The other slopes can be 
read off and transferred by a triangle without drawing 
the lines through B. 

Through the line of V 18 we could draw a number 

of short parallel lines of slope 0.36 and through V 16 


a number of slope 0.32, and then by eye sketch in the 
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and total pressure along the tube 





curve so that it would cross each line of constant V at 
the slope of these short slope lines. Actually, where the 
lines of V are close together this is not necessary, The 
line from A is extended to a point half-way between 
V 20 and V 18. Then from this point a line of 
slope 0.36 (appropriate to V 18) 
point half-way between V 18 and V 16, and so on, 
This in effect assumes that the tangents to the curve inter- 


is extended to a 


sect half-way between the lines of constant V, which is 
good enough when the lines are close together and the 
curvature is not changing rapidly. Where the curvature 
is changing rapidly, the intersection will be closer to the 
line where the curvature is greater. The difference can 
be made much less than other uncertainties, such as the 
value of the friction factor, the variation of actual pipe 
diameter from nominal, the decrease of diameter due to 
scaling or coking, etc. 

Following this procedure, we arrive at the liquid satu- 
ration line at 

p 72.5 psia 
H 275 Btu/lb mass 

The effect of a change in the mass flow rate can be 
computed quickly, as this will change the initial slope, 
and the remainder can be sketched in quickly. Similarly 
the effect of changes in tubing size can be readily 
computed. 

In the above no provision was made for return headers, 
and the result would apply for a continuous pipe. Head- 
ers may be allowed for by adding an equivalent length 
This requires reducing the value of Q correspondingly 
so that in effect the same heat is spread over the equiva 
lent length 
increased to take care of the losses through the headers 


Alternatively, the friction factor f can be 


The heat absorption in this case was given as O 
10,000 Btu/ft? hr. and the pipe diameter was 4 inches 
1/3 ft. We had 


O7rDL 
M 
bh 8 
° 10,000 7 XK %L O7111 (20 
14,725 ' 
or 


L 1.406 H 
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The total change in enthalpy from outlet to the point 
where evaporation starts is 
H 1,000 725 Btu 


When e 


y eee | 
0.711 


1,020 ft 31 


It will be of interest now to compare the result of this 
method with that obtained by Ludwig’s method. Lud- 
wig’s equation (9) is 


M* 


Pp: — ps 3.36 X 10° 1 p: Vi + pz Va) f (L , 9) 


This can be compared most simply by substituting the 
values of p,, p., Vi, V,, D, f and (L, 
and solving for M. (V, for the water is 0.0175 


Lvs in the above 
Doing 
this 

(79.5? 16.5) & 4° 


mM? 72 
3.36 * 10° 5 0.0175) (0.02 1020 


20 — 72.5 
226,000,000 
M = 15,035 lb/hr . 


The difference between this and the value of 14,725 
assumed for the other method is about 2 percent, which 
may be regarded as checking as close as could be 


expected. 


What About the Velocity Pressure at Outlet? — Ihc 
velocity pressure at the outlet is 

16 M’*\ 

27 


M’*\ 
0 
811 D 
in consistent units. 
This becomes 


0.28 * 10° _— Te 
D' 
when 
M lb mass/hr 
\ ft’/lb mass 
D inches 
For the conditions of this example, the velocity pres 
sure at the outlet is 
28 
Pu 
+.75 psi 25 

This could be added to the pressure of 72.5 psia found 

for the point where evaporation starts to give 
p 77.3 psia total at that point 

The velocity pressure of 4.75 psi is about 8.5 percent 
of the total pressure drop, and this method of correction 
is Close enough for this case. 

For the cases where velocity head is not large and p\ 
is reasonably linear with respect to H, Ludwig’s method 
is the quickest, and is as accurate as the usual step-by- 
step method or the graphical method developed above 

As a further matter of interest, the values of p where 
the pressure curve of Figure 4 crosses each line of V were 
picked off and the values of pV were computed. These 
are plotted on Figure 5 and show that pV is linear with 


PeTROLEUM REFINER 


November, 1955 


respect to H along the line of integration closer than the 
accuracy of plotting and reading permit checking. This 


justifies the use of Ludwig’s method for this case 


The Complicated Case cannot be neglected: Lt 
us now consider a case for which the velocity pressure is 
not small relative to the total pressure drop Return to 
Equation (16 


0.811 M*’d\ 18 M’ V fdH 
D* I yo 


Integrating, 


H 
BMT VVdH 


0.811 M*\ Hi 
P D' DO 
In the above 
pis the static pressure at any point 
The second term is the velocity pressure at any point or 
0.811 M’*\ 
p 1 
The third term is the integrated loss of pressure due to 
friction from the point where vaporization Starts the 
bubble point) to any point corresponding to enthalpy H 
From the fact that 
volume V is negligible, the 


at the bubble point the specifi 
second and third terms are 
negligible there, so the value of the constant on the right 
hand side is therefore equal to the pressure at the bubble 
point, o1 Pp 

Ihe sum of the static pressure p and the velocity pres 
sure p, is called the “total pressure Equation (26) 
merely says that at any point the static pressure is equal 
to the initial pressure p,, less the velocity pressure p, and 
less the total friction pressure loss up to that point, The 
situation may be illustrated as in Figure 6 on the follow 
ing page 

Equation 26 cannot be evaluated as was done for 
the previous case of Equation (17) because of the pres 
ence of the velocity pressure term, From Equation (27) 
it will be noted that the magnitude of the velocity pres 
sure at any point, for a given flow rate and diameter, is 
proportional to the specific volume and is therefore con 
stant along any line of constant specific volume. This 
suggests that a suitable change of variable may produce 
an equation in a form similar to the case where the ve 
locity pressure was omitted, and that will permit a graphi 
cal integration 
Let 

O.B11M*\ 

D* p* (26 
p™ is the sum of the stati pressure and the velocity pres 
sure, which is called, the total pre ssure,” 
At the point 


volume of the liquid is so small relative to that of the 


where evaporation starts, the specific 


vapor formed that it may be neglected. Consequently, at 
this point the velocity pressure is negligible, and we can 
write 

p p p (29) 


At the outlet, where p, and V, are known 


0.811M’V 
ofl D* 
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At any intermediate point the relation of p* and p is 
that indicated by Equation (28). 
Equation (26) can now be rewritten as 


H, 
0.258 M" VdH 
o-1 H, ” 


p DQ Pr 


; H 
This requires evaluation of the integral \ VdH for so- 
H 


lution, which cannot be done directly because V is a func- 
tion of both p and H, for which, in general, we have no 
analytical expression. We can put (31) back into the 
differential form: 


0.258 M*f VdH 


dp* ’ D‘O () b2 
Whence 

dp* 0.258 M*f\ vf 

dH DO 


This is in the same form as the expression obtained for 
dp/dH for the case where velocity pressure is neglected 
See Equation 17). We can therefore compute the slope 
dp*/dH of the p* curve on the p vs. H grid for the out- 
let conditions, since we know the value of p, and H, at 
this point: and, by plotting the point, can determine the 
value of v,, the specific volume of the mixture at the 
outlet, The values of constant V are determined by the 
static pressure p and the enthalpy H, and we now have 
to integrate, not in terms of p, but in terms of p*. How- 
ever, Equation (28) 

0.811 M*\ 


p ! Dp 28) 


p 
gives the relation between p* and p, and also says that 
along any line of constant V, the difference of p* and p 
is constant. This suggests that if for each line of constant 
V we draw another line V* which is higher than V by the 
value of the velocity pressure 

0.811 M’V 
Pp D*® ‘eet 


we will have lines of V* 


which bear the 


same relation to p* that the lines of V bear to p. Having 
drawn these lines of V*, we can then integrate graphically 
as before. 

This shifting of the lines of V to V* does not, strictly 
speaking, constitute a transformation of axes of coordi- 
nates. This is evident from the fact that any line of con- 
stant p will cut several lines of constant V, and the ve- 
locity pressure correction for each line is different. It is 
true, however, that where the curve of p* crosses each 
line of V*, the correction for velocity pressure is made 
correctly, and these are the only points we are interested 
in. 

To illustrate this method, an example will be worked 
out for a heater on a crude petroleum distillation column 
operating at low absolute pressure. The heat and material 
balance for the column has been determined and it is 
assumed that the pressure drop through the transfer line 
has been computed, so that the conditions at the outlet 
of the heater are as follows: 
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Flow of Inglewood Residuum 


M 40,025 Ib/hr 
H, 391 Btu/Ib 
Pa 2.45 psia 

’ 2.50 ft*/lb 





Tube Length 36 ft 


O.D. 6%", 0.2” wall thickness, I.D. 6.225 


Q. 10,000 Btu/hr. ft? on external area of tube 
6.625 
Q), 10,000 x 6.225 10,640 Btu/hr. ft’ on basis of in 
44 


ternal area of tube 


The fluid being heated is a residuum that has already 
passed through one heater and has been flashed at slightly 
above atmospheric pressure, and is now being heated again 
under vacuum conditions to further reduce the residuum 

In order to plot the curve of p vs. H, some specific 
physical data are required. This was furnished by labora- 
tory analysis of the residuum with the following results: 
Stock 10.4° A.P.I. Residuum, representing 48% of a 

crude petroleum from a crude from Inglewood, 
California. 
U.O.P. k value 11.5 

An equilibrium distillation run at 100 mm Hg abso- 
lute (1.94 psia) was available. This included determina- 
tions of the molecular weight of the vapor, from which 
the specific volume of the vapor could be computed 

From this curve and a Cox Chart of vapor pressure vs 
temperature Table IA was computed, giving values of p 
vs. T for various constant values of fraction vaporized 
This was plotted and from this chart and curves of en- 
thalpy vs. temperature for crude petroleum of 11.5 K 
value, Table II of p vs H of the mixture was computed, 
and from the latter a chart (Figure 7) of p vs. H for 
various fractions vaporized 





TABLE 1A—10.4° API Inglewood Residuum 
Equilibrium Flash Distillation at 1.94 psia (100 mm Hg 


Molecular 


Percent Vapor I Weight of Vapor 
0 630 
5 (54 291 
10 680 206 
15 690 1) 


20 420 406 


p vs. T for Various Percents Vaporised 








Percent Vapor 0 5 10 20 

psia F P t F 

10 580 596 627 665 
15 616 630 660 606 
20 636 655 683 722 
$.0 672 692 722 76 
40 702 722 752 788 
50 728 745 773 R10 


(A line for 15 percent Vapor was interpolated in plotting this 





The specific volumes of the vapors were then com 


puted by the relation 


«$89 —s«i14.7 an 

Specific Volume V M.W x p - #92 satel px M.W 
(a) (b) (c) (d) 
eek | & w= 2 5 5. 
© Vapor 291 p C0579 p . x 0.09 O.DOISS p 
5 10.72 7 ' : I 0.10 = 0.00363 — 
, ) 

10 BG p =008S | ( dt meat 

_ 10.72 7 0.388 I 0.15 = 0.00537 
IS 300 p . P me ." » 


PETROLEUM REFINER—VIM ol. 34, No. 11 








ccd, 




















10.72 T P I 70) 
0 0.3505 x 0.20 0.0070 
306 Pp : Pp . 





These, multiplied by the fraction vaporized, will give 
the volume of the vapor from one pound mass of the 
residuum. 


The specific volume of the liquid at 600F is 0.0197 
ft®/lb and at 700 F. is 0.0208 ft*/lb. Assume an average 
value of 0.02 ft®/lb 


he computations and values of the specific volumes 


, 


are found are given in Table 3 


Che lines of constant percent vaporized were plotted 
on a grid of p vs. H in Figure 7 and on these lines the 
various values of specific volume computed in Table III 
were marked, and by graphical interpolation, lines of 
constant specific volume V were plotted 


In the development of the method, consistent units 
have been employed. It is more convenient in working 
out the example to use the more common inconsistent 
units, as follows 


p Lb. force per square int h 
M Lb. mass/hr. flow rate 
Q Btu/hr ft° heat absorbed by tube 


Specify whether external or internal area basis 


D Inches inside diameter of tube 


The other units remain 


mass/{t* 


Lb 
Ft’/lb mass 
Ft 


p 
\ 
L 


On this basis Equation (16) becomes 


0.280 10° M*d\ 12,832 « 10°M*f V dH 


D* D’*« O 


dp 


The velocity pressure in these units becomes 


0.280 10° M*\ 
P D' 9 





In an actual tubular heater, the flow resistance involves 
two elements, one being the frictional resistance of the 
tube walls and the other being the losses at the return 
bends, which are largely velocity pressure losses. There 
are two ways to take the return bend losses into account 
For heaters and stocks in which the evaporation takes 
place over a considerable length of the tube, involving 
many return bends, the easiest way is to compute the 
equivalent length of the return bends and add it to the 
length of the tubes. This gives a total equivalent length 
of tubes and headers. The ratio of this total equivalent 
length to the actual tube length is computed and is in- 
serted in the expression for the pressure drop per unit 
length. This is the method used in the Dittus-Hildebrand 
paper’ and in the comparison by Ludwig’s method above 
Equation 22 and 23). In effect it increases the friction 
factor to take care of the losses at the return bends 
Where, however, the length of tube in which evapora 
tion is taking place is small, the velocity pressure losses 
in the return bends may be relatively large and _ this 
method might not be satisfactory. In this case the graphi- 
cal integration can be carried back one tube leneth, us 
ing the friction factor appropriate to the tube, and then 
a jog may be made equivalent to the pressure loss in the 
return bend and the graphical integration carried back 
another tube length until it is evident that the results 


would be practically the same by averaging the return 
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FIGURE 7—p versus H for Constant V, 10.4 Inglewood Crude 


bend losses with the friction. In the particular example 
preliminary computations had shown that evaporation 
extended only about two tube lengths back. For purposes 
ol comparison the integration will be made first on the 
basis of considering the return bend losses distributed 
along the tube, and then an intevration will be made on 
the basis of taking the header loss separately as a lump 


for each tube length 


On the chart of p vs Hi it is possible to mark off the 
tube lengths for a given tube diameter, by using the re 


lation from Equation (12 


DO 


H M 


where H is the change in « nthalpy of the mixture flowing 
through the tube per foot length. For the present example 


we were given that 






() 10,000 Bru/hr {t" of external area 


This may be corrected to the basis of internal area b 
multiplying by the ratio of outside to mside diameters 
thus 


6.625 
() 10.000 10.640 Beou/hr tt ( 
0.22) 
Then, for a 36 ft. tube 
fy ) 10.640 tf, 
, 
H a) 10.025 15.6 Btu/\b 


For values of f, the value of 0.02 used by Dittus and 
omewhat on the low side, and 


Hildebrand appears to be 


a value of 0.025 looks more reasonable. However, the 
over-all equivalent lenyvth they obtained by usine f O02 
and 3 velocity heads per return header appears to be 
about right, so if this value of f is changed, the value of 
) velocity heads per return bend will also have to br 
changed, As long as the ratio of tube diameter to length 
in different heaters is about the same, a correct over-all 
figure (which is, of course, the thing than can be checked 
most easily by test data) will be satisfactory. If the ratio 
is different, extrapolation of data from one heater to 
another may be in error The relation between friction 


factor, tube length, tube diameter, and number of ve 


locity heads per return bend can be set out as follow 
Letn number of velocity heads lost per return bend 
D tube diameter, ft 
L, tube length 
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Flashflow Pressure Drop in Heaters .. . 





L/ total equivalent length of tubes plus return bends 
Phe number of diameters corresponding to one velocity 
head is 

| 
f 


If each return bend has n velocity heads loss, this corre 
sponds in diameters to 


The equivalent length of one return bend is then 


nD 


Ly f 8 


The total equivalent length of L {t. of tubes and n return 
bends is 


nD 
L/ L 19 


j 

The total friction loss is proportional to 

{L’ fL-+ nD 
Combinations of {f and n that will result in the same 
over-all pressure drop may be found as follows. Suppose 
f is changed in the ratio k, what ratio ¢ does this require 
changing n? 
In the form of equations 


{L {l. + nD 
K{L + en D 


constant 


constant 





80 fl. + nD KfL. + en D 
whence (K-1)fL l-c) nD 
K-1) {L 
r ‘ ) 
” ] nD +0 
TABLE 2 


Enthalpy Values——Basis 1 Lb. Mixture 
10.4 API Residuum—U.O.P. k 11.5 


A.P.L, Gravity Biu., Lb Total 
Percent Biu. Lb 
Vapor pra F Dist Bottoms Vapor Bottoms of Mix 
10.4 
10 Sav 
4 610 207 207 
240 55 416 $16 
0 40 675 $45 145 
40 704 46 +66 
50 725 th4 $84 
10 wos 22.2 os $0720.05 19.8 2034.05 5 207.8 
15 6355 415 10.8 $16 I $20.5 
20 Ud) 433 21.7 $33 $16 $37.7 
5 | 30 701 150 22.1 $61 4424 365.3 
40 730 473 13.6 i185 65.5 $80.3 
5.0 763 4y2 24.6) 402 382.0 406.6 
10 625 220 10.3 410x0.10 41.0 | 308x.00 «277.2 318.2 
15 655 125 42.8 130 207.0 49.5 
10 2.0 682 45 445) 350 15.0 $50.5 
3.0 122 4,2 4/2 380 42.0 389.2 
| 40 762 491 49.1 | 402 12.0 411.1 
5.0 774 503 O34) 419 76.5 426.8 
1.0 O45 21.8 10.1 42500.15 63.5 $264.85 «277.0 M05 
1.5 677 442 66.3 M47 204.6 0.9 
| 20 702 450 65.9 $65 410.0 74.9 
0 742 453 72.5 | 305 $35.0 407.5 
40 71 Mis 75.5) 41 454.0 420.5 
50 ‘v2 Sik 77.6 433 164.0 445 
10 665 21.6 10.0 435x0.20 87.0 | 338« 80 «270.2 45 
15 Hv6 453 00.6) 362 200 e065 
20 i 70 040 7s 1wo.0 7.0 
30 700 407 00.4 | 408 327.0 4264 
; 40 789 515 103.0 | 430 44.0 447.0 
} 5.0 uy 410 . 105.8 446 ’ 157.0 462.5 


For the particular case { was 0.02 


2 


n was 3.00 





L was 27 
+5 
D was 0.3 
l 
If f is believed to be more correctly expressed as f 
0.025. 
: 0.025 
K 0.020 1.29 
0.02 7 
s¢ 5 
) ‘ l 1.25 l , 0 375% 0.88 
so cn 5 < 0.88 2.64 (41 


We will use f 


bend in the following example 


0.025 and 2.64 velocity heads per return 


Velocity pressure, from Equation (35 


0.280 « 10° 40.025 
- \ ( 99 \ ) 
p 6 995 \ ' 
Also, from Equation (33 
dp* 12,832 X 10” +0,025*° * 0.025 
dh 6.225 10,640 
0.03323 \ (43 


These have the following values for the various values of 


Vv 


Velocity 


Pressure dp*/dH 
V 0.299 V 0.03323V 
2.50 0.75 psi 0.0831 psi 
2 00 0.60 0.06625 
1.50 0.45 0.0497 
1.00 0.30 0.0332 
0.75 0.225 0.0248 
0.50 0.15 0.01656 
0.43 0.128 0.01425 
0.95 0075 0.0841 
0.02 0.006 0.0007 


In Figure 8 the integration is carried out on the basis 
of the return bend losses being considered as distributed 
and neglecting the velocity pressure drop. Then from 


Equation (59) the correction factor required is 











TABLE 3 
Specific Volume 10.4 API Residuum and Vapor 
ii 
Percent 0.00185 T/p Liq. 0.019 Btu./Lb 
Vapor p T, °F leg Ft2/Lb Ft./Lb Mixture 

5 l 605 1,065 1.97 y 297.8 
2 660 1,120 1.03 055 337.7 
4 701 1,161 0.717 0.736 365.3 
1 730 1,190 0.550 0.569 3R90.3 
5 753 1,213 045 0.469 406.6 

0.00363 T/p 
10 625 1.085 4.04 ah 318.2 
2 682 1,142 2.08 2.10 359 5 
; 7 1,182 1.43 45 $89.2 
4 752 1,212 1.10 1.12 411) 
5 773 1,233 0.805 0.913 426.8 

0.00537 T/p 
15 | 648 1,108 5.95 5.97 40.5 
2 162 12 4 378.9 
i] 7 1,202 8 407.5 
4 7 1,23 65 1.674 429.5 
} 792 1,252 13 13 445.6 

0.00701 Tp 
20 l 665 1,125 7.0 v2 357.2 
2 720 1,180 4.14 4.16 397.0 
5 iw 1,220 2st 2.55 426.4 
‘ 789 1,249 2.185 2.201 447.0 
5 SOY 1,269 778 2.704 46248 
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The slope of the pressure drop curve at the outlet is 


10.0295 0025 5? \ 


dp 12,832 « 10° 
dH 6.225° & 10,640 


0.0838 \ 


dp 


8 stu 
dH | psi per Br 


At outlet, 0838 » 50 0 


Ihe progress of the graphical integration is obvious 
on the figure, and the pressure p, found at the intersection 
with the liquid line is 3.57 psia. If we add the velocity 


pressure at the outlet to this, we get 


3.57 0.75 +.52 psia 
In Figure 9 the integration is carried out on the basis 


of the same outlet conditions, but with the return bend 


loss lumped, and also including provision for the velocity 
pressure distributed along the tube. For this case we have 


the following values: 


Pp dp*/dH 
Vv 0.299 \ 0.0332 \ 


50 75 0.0831 
0.06625 
0.049] 
0.0332 
0.0248 
0.0252 
0.01656 
0.0143 
0.00841 


0.0007 


é 
2.00 
1.50 
1.00 
0.75 
0.70 
0.50 
0.43 
0.25 
0.02 0.006 


a short parallel section of 


For each line of constant V 


V* is drawn above it, corre 


an amount 
0.299V 


at the outlet is 0.75 psi, so 


line for raised 


sponding to the velocity pressure py 

The velo ity pressure p 
that p*,= 2.45+0.75=3.20 psia. This is the starting 
point for the integration. ‘The curve arrives at the value 
of 375.4 Btu/Ib, from the outlet 
at a value of p* 0.70 
At this point we must make a vertical jog corresponding 


which is one tube back 


3.53 psia and a value of V* 


to the loss in the return bend at constant en 


thalpy. We have chosen as the pressure drop 2.64 velocity 
the ve lox its 


pressure 


conventionally figured on 


We do not 
found the 


heads, but this is 


head on the upstream side know what this 


is, because we have not yet pressure on the 
upstream side of the return bend, and so do not know 
the specific volume on which we base our estimate of the 
pressure drop. We have as our starting point the down 
Thus 


stream end of the return bend. Call this point C 


p* 3.53 psia 
ye 70 
Call the point at the upstream side of the return bend D 


Then 


14 


Phis can be considered an equation of a straight line 
giving the relation of p*, and V*,, It 


that the value of V*, at the pressure p*, be such that 


1S also necessary 
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FIGURE 8—Pressure drop, exclusive of velocity pressure and with 
return bend loss distributed 


they conform to the physical relations that are embodied 
in the chart, since along the line H /94 


for each value of p*. (See 


there is only 
Figures 8 and 


constant H 


one value of V* 
9 We can pick off 
575.4 Btu/lb the 
V* cross H 75.4 


alone the line of 


the various lines of 


following Tt iit 


values of p* where 


with the 


y* 


| curved 


point “are plotted \ 
The straight line of the Equa 


In Figure 10 these hehel 
line passes through them 
tion 4 
p* $84.5 


to VY? 


is also plotted and these two lines intersect at 
and V* 0.40 ft*/lb. Corresponding 


0.40, one velocity pressure is 


pSia 


1.999 0.40 {) 1196 p 
and 2.64 velocity pressures aré 
64 0.1196 15 ps 
which is the pressure loss through the return bend 
Adding this to 3.53 
B45 
as been obtained 


bach 


intersects the liquid line at 


showing that the correct result | 


Phe 


psia 


integration is then carried from p* 


and the line of p* 


p 1.87 psia 


rhis is higher than the 5.57 psia obtained on Figure 


8 for the case where the distributed 


return bend loss was 
but velocity pressure ne rlected, but is lower than the 4.52 


outlet velocity pressure ol 


This 


omitted in determining the pre 


psia obtained by adding the 


0./5 psi to the value of 3.57 suggests that if the 


velocity sure 


pressure 1s 
drop adding about one-half of the outlet velocity pre 
bh ibble would be 


aporation started 


abo it 


to the pressure at the point 


sure 
If the conditions were such that ev 


back would 


result in much error 


right 


several tubes this implily matters and not 


lot the curve of stati 


will be 


It is now possible to pressure p 


direct] helow the point 


Each point of the p curve 
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FIGURE 9—Pressure drop, inclusive of velocity pressure, with return 
bend pressure lumped 















































n i. 
7 
LES! EE: SESE MEE 9 
t 
/ 
5 —— _ft . 
a pv / 
* g 
y -— --+- _ 4 +A _—_--4 — —_——4 
” } 
4 | 
2 pv | 
2") Se ae —— 
2 ci — —T + . | — 
7 | 
Ze 
| = + ‘ | —4f 
0 Li 
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FIGURE 11-——pV and p*V versus H 


on the p* curve an amount equal to the velocity pressure 
at that point. In other words at the intersection of the 
p* curve with a given value of V*, drop a vertical line 
to the corresponding line of V, and draw the p curve 
through the points thus located. This is shown on Figure 


1) as a dotted line 

One other point is of interest, The purpose of operat- 
ing under vacuum is to keep the maximum temperature 
below a given limit. It is possible that the temperature 
may be higher at some point back from the outlet that 
it is at the outlet 
H, and the fraction vaporized, as shown on Figure 7, 


From the line of p and the values of 


the values of ‘T can be interpolated. This has been done 
with the following results 


p Vv H % Vapor I 

2.45 2.50 19] 14.5 720 
24 00 390 12.5 720 
291 1.50 187 10 718 
$3) 0.88 473.5 5 712 
4.70 474.5 4.55 715 


Chis demonstrates that for the conditions given, a tem- 
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VALUES OF ¥* 


FIGURE 10—Pressure at inlet of return bend 


perature peak does not occur. This might not be the case 
for higher flow rates, where the expansion in the last 
tube might require more energy than is being added by 
through the 


The extra energy would 


heat tube walls 
then come from the fluid, causing it to drop in tempera 
ture as the pressure dropped. (An extreme case, of course 


is an expansion nozzle 


The value of p, at the bubble point as found on Figure 
10, occurs at H 363.5. The difference in enthalpy be 


tween the bubble point and the outlet is 


39] 463.5 27.5 Btu/lb 


he gain in enthalpy per tube is 15.6 Btu/Ib, so the 


bubble point lies 27.5/15.6, or 1.76 tube lengths back 


from the outlet Except for the last two tubes, the tubes 
should therefore be designed on the basis of liquid flow 
maintaining a high enough velocity to get good heat 
transfer and thereby avoid requiring excessive tube wall 


temperatures that might result in coking and hot spots 

From the values of p* and p where they cross the var 
ious lines of constant V on Fig. 9, values of p*V and p\ 
vs. H can be computed. These values are plotted in Fig 
11. It will be noted that 


contrasted 


they are not at all linear, as 
This 


method will not work in this region of low pressure oil 


with Figure 5 shows why Ludwig’s 


Vapor 


This design method lends itself to ready study of al 


ternative tube arrangements and flow rates. ‘The princi 
pal work involved is in getting the chart of lines of con 
stant V on the p vs. H grid, but this type information is 
required for any method 
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Hydrogen Fuel 
Makes Problems 


Here are some of the reasons hydrogen makes 


trouble in furnaces. 


Robert D. Reed, 
John Zink Company, Tul: 


BURNING OF GAS 


contains free hydrogen has problems 


fuel which 


related principally to the mol per- 


centages ot tree hvdroge nto be found 


in the fuel 


One Is 
flash-back to occu! 
The other 


There are two problems 
the tendency for 


in premix burners lies in 


the relative flame volumes produced 


for any specific heat release with 


and olefinic gases 


normal paraffinic 


ind with such gases in combination 


vith free hydroge n 
“flash-back’ 


burners 


The phenomenon of 
when 
The 


vas-all 


occurs In premix two 


important conditions exist first 
condition requires that the 
mixture 


being yroduced by the 
| 


burner is within the explosive limit 
range for the fuel gas being burned 
that 


there be enough heat present to kin 


The second condition requires 


dle the gas-air mixture as it flows 


throat 


from the and 


mixing 
diately at the 
Phere 


garding the 


brine 
point of emergence 

is considerable confusion re- 
meaning ol “explosive 
limits” and “limits of inflammability.” 
These 

A.G.A 


limits for hydrocarbons ars 


terms mean the same _ thing 


in practice. The explosive 
relatively 
narrow, The explosive limit increases 
weight of the fuel 


increases in the paraffins. Olefins and 


is the molecular 
particularly ethylene have wider ex- 


plosive limits than most paraffins 


Explosive limits for hydrogen are 


ilmost twice as great as for ethylene 
ind are more than six times as great 


A.G.A Thus it is 


clear that if significant mol percent- 


is for methane 


wes of hydrogen are 


present in the 
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fucl the 
tremendously 

Phere 
ion that the 
tion for the 


tendency for flash-back 1s 


increased 


has been considerable opin 


rate of flan 
fuel 
the flash-back characteristics 


controlled 


propaga 
involved determine 

Closel 
field ex 


opinion 


experiments and 


perience do not confirm the 
At normal condition of operation the 
velocity of discharge for the air-ga 
mixture is far in 
om flame propagation for the 

The rate of 


methane is a 


excess of the 
fuel 


propagation lor 


rate 


flame 
little 


second 


reatey than 


2 fect pel for ethane the rate 
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is substantially 3 feet per second: for 


ethylene the rate is approximately 


hydrogen 
Has 
hydro 


discharge 


second and for 
the rate is 16 feet per 
lam & Russell V he 


gen 1s representative ol 
O05, 


» leet per 
second 


rate for 


from a 


pressure ol inches ol 


water which is far lower than th 


2 inches of water or greater pressure 
to be found in all premix gas burnes 
design for 


ture he 


discharge of gas-air mix 


velocity due to discharge: 
from 2.0 inches of 
order ol 4 } 


ond which is ne arly six times as ¢ 


as the 


pressure ol water 


is in the leet per ser 


rate of flame 


propagation 
hydrogen 

In detern ining the cause of tlash 
bach Haslem & Russell give a 


in the discussion of 


clue 
tube diameter a 
it governs the 
tion. It is reported that Payman and 


Wheeler who wer 


mixture ol 


rate ol tlarne propaga 


working with a 


coal a and all could 


not propagate a flame through 


a tube 


Zmm in diameter. In this case there 
was no movement of the alr-gas mix 
ture and the H 


a Wa in the 
Such a ga 


content of the coal 


order of 50 percent 
both ethy! 
particular] 
flash-bach 


tube with no 


which contain 


ene and free hydrogen } 


vicious in its tenden to 


yet in the mal] move 


ment of the @as-air mixture it wa 


impo sible to eet flame to move 


through the tubs 

Failure of the flame to mov 
through the small tube j 
sion of the Humphrey 
ple of the Miner's 


Ipate 


an expres 
Davey princi 
Lamp in which a 
screen di heat so rapidly that 


level 


kindling of the gas-air 


a temperature required for 


mixture can 
not pa through the creen I he 
small tube acts like one of the screen 
apertures but its effect is even 
that of the 


its length 


vreate! 


than 


crecn because ol 


and its greater ability to 


absorb heat 


\ further pomt nm the 


determina 
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flash-bach 


burner lies 


characteristics 
the 
which the 


tion of the 


ol a in the nature of 


orifice or orifices through 


vas-alr mixture emerges for burning 


in the combustion zone, Minimum 
tendency for flash-back is found if a 
perfectly smooth orifice having para 
bolic approach contours is used. The 


tendency for flash-back increases with 


departure from the characteristic of 
the perfect orifice. 

believed that the 
flash-back 


fect orifices which are typical of dis- 


It is increased 


tendency for with imper- 
charge ports for gas-air mixture in 
premix burners as now manutacture d 
flame be- 
wall of the orifice and the 


is due to creep-back of 
tween the 
stream of gas-air mixture flowing 
through the orifice. Trinks is in agree- 


The 


of the fuel would determine the rate 


ment with this opinion nature 
of creep-bae k as also would the re 


quirement that the qgas-air mixture 
be within the explosive limits for the 


vu 
The cree] 


confines of 


back of flame within the 
the orifice permits the 
heat level 


capable of igniting the gas-air mix 


existence of a which is 


ture as it flows up to the discharge 
flash-back 


again presumed that the gas-air mix- 


orifice and occurs, It is 


ture is within explosive limits 

In any given burner it is possible 
to avoid flash-back if the volume olf 
premixed air is less than that which 
will cause the gas-air mixture to be 
within explosive limits. The delicacy 
of adjustment for the volume of pre 
ratio to the 


mixed air is in direct 


wideness of the 


xplosive limit char- 


acteristics for the fuel. This is to say 
that 


relatively narrow 


with hydrocarbons which have 
explosive limiits the 
With 


wide ex 


adjustment is not at all critical 
hydrogen which has very 
plosive limits the adjustment of pri- 
mary air volume is extremely delicate 
if flash-back is to be avoided 


The requirement for extreme 


limitation of primary air to avoid 
flash-back has compelled some burner 
manufacturers to revise their burner 
capacities down-ward when fuels con 
taining large percentages of free hy- 
drogen are to be burned in premix 
operation.” The ratio of primary ai 
to secondary air goes downward and 


unless special provision is made for 
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improved mixture with secondary air 
in the combustion zone the perform- 


ance of the burner is below standard. 


The problem of flash-back can be 


completely climinated through the 


use of so-called “raw gas” or non- 


premix burners. Since no air is mixed 
with the gas emerges for 


flash- 


back unless appreciable quantities of 


before it 


burning such burners cannot 


oxygen are present in the gas as it 


is delivered for burning 


It has been shown that the design 
of the burner block does not have 
any significant effect in design for 


the burning of high hydrogen gases 


It has 


been shown that the primary 


air factor for gases rich in free hy- 
drogen must be greater than is nor- 
mal for hydrocarbons in the absence 
of free hydrogen. The latter require- 


ment has necessitated close study of 
injector design in all its aspects, The 
study has produced some important 


deviations from standard venturi de- 


sign but at this time the details 
cannot be supplied 
It has been shown that the pres- 


ence of free hydrogen in the fuel gas 
accelerate or retard the 
the gas. It 


why the 


can either 


burning olf is difficult to 
understand addition of a 
component which in itself is capable 
of extremely rapid burning could in- 
terfere with combustion. It is the 
opinion of many authorities that the 
very rapid burning characteristic of 
free hydrogen is the actual cause of 
the retarding action 

With mol percentages of free hy- 
drogen in the range between 10 and 
50 percent in hydrocarbons, the flame 
volume is from 125 to 200 percent 
of the flame volume produced by a 
typical hydrocarbon fuel. There is a 
marked tendency for the burners to 
produce hazy flames 

At some point which is very hard 
to determine and which is between 
90 percent free hydrogen and 60 per- 
cent free hydrogen, the effect of ac- 
celeration of 


burning due to the 


hydrogen begins to become evident 
Flames at 60 percent free hydrogen 
have less volume for a specific release 
of heat than is the case with 50 per- 
cent free hydrogen. It is at this point 
that we find the effect of acceleration 
more than compensating for the ef- 
fect of retarding combustion 
Authorities disagree as to why 
hydrogen in the range as discussed 
combustion. One 


interferes with 
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group asserts that the hydrogen pre- 
empts the oxygen supply in the tur- 
immediately after dis- 


bulk nt zone 


charge from the burner to force the 
intermediate hydroxylation products 
formed in normal burning of hydro- 
carbons to less 


burn in a turbulent 


zone or by diffusion 
Another group insists with equal 
that the 


hydrogen 


fervor presence of the free 


interferes with the normal 


hydroxylation process to form addi- 
tional intermediate compounds which 
delay combustion because of the heat 
of reaction taken from the flame and 
because a new series of reactions 
must exist prior to the production of 
CO, and H.O. It 


in the absence 


is to be conceded 
of firm data in nega 
tion of cither explanation, that ther 
either or both 


is reason to believe 


may be correct 
From the discussion it is seen that 
the best 


greater 


means tor correction of 


than normal flame volume 
for a specific heat release is the pro 
vision of a very high primary air fac 
Large volumes of 
with the 


burning 


tor. air, premixed 


gas before discharge for 


make oxygen immediately 


available for the combustion rea 


The 


oxygen relieves necessity for 


tions immediate availability of 
mixture 
with secondary air in the combustion 


zone and accordingly permits very 
rapid burning of the gas. Experience 
has shown that the high primary ai: 
factor is relatively 


high 


with hydrocarbons 


more important 


with hydrogen than it is 


vas 


Burners which normally operate 


with relatively low primary air fa 
tors when hydrocarbons are the fuel 
do not perform satisfactorily when 
the mol percentage of free hydrogen 
begins to become significant 
summarized as follows 


high 


centages of free hydrogen can be 


It may be 


1. Gases containing mol per- 


burned satisfactorily 
2. Special care is necessary in the de- 
which is t 
with the 


sign of the venturi 


inspirate and mix air 
gas 

3. Tile or refractory design is rel: 
tively unimportant 

4. The entire burner must be specifi- 
cally designed for the high hydro- 
gen gas 

5. The presence of greater than nor- 
mal flame volume for a heat re- 

lease should be anticipated in the 


desien of the furnace + + 
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FIGURE 2—Three heaters in a small reforming 
FIGURE 1—Diagram of combined preheat and reheat furnace with multipass coils unit 





Preheater te as Reheater 


treater or desulfurizer unit is required 


an additional fired heater is used for 

It pays to a preheating the charge to this unit 
Many of the same prin ipl ol good 
equipme nt selection apply ing to other 
Select Cat Reformer finery eaters also apply to relorm 
ing heaters, but for maximum econ 


omy special consideration should be 


Heaters with Care ge efor 


Tube Material: Operating temper 

atures in the 950° F range plus the 

Here are the principles to apply in selection _ presence of large quantities of hydro 

: gen, coupled in many cases with sul 

of reforming heaters for long, low-cost service. fur and other corrosion problems, dé 


mand careful consideration of tube 


material 


George E. Rose and Harold J. Born, 2. Multipass Coils: Minimum 


pres 
y 

Born Engineering Company, Tulsa sure drops require multipass coils with 
uniform flow and heat distribution 


THE UNIQUE PROBLEMS in) source of much unnecessary operating 


5. Furnace Efficiencies: Although an 
catalytic reformer heaters must have and maintenance expense. Also they 


: ; old problem the high inlet tempera 
careful consideration if you are to get may limit the capacity of the unit , 
: tures of the reheater streams make 
maximum economy and avoid unnec- In reforming, fired heaters are used 
essary shutdowns. to preheat the unreformed naphtha 
lhe initial cost of fired heaters rep- and recycle hydrogen prior to entry to 1. Proper Selection of Burners: ‘Th 

. _ ce ‘ ; . 

resents a big part of the total cost of _ the first reactor, and for reheating of use of low calorific, high hydrogen 


a Reforming unit. Yet, improperly — the naphtha and recycle prior to entry fuels necessitates special consideration 


new solutions necessar’ 


selected, these heaters can be the to subsequent reactors. Also, if a pre- 5. Overload Capacity: Variation in 
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FIGURE 3—Furnace arrangement for preheat 
of secondary air through heat recovery. 


recycle gas ratio may cause severe 


overloading of heater 
Tube Selection (lube 
early heaters 


material in 
reforming was of 4-6 
percent chrome, 2 percent moly al 
loy but was soon superseded in most 


cases by 244 percent chrome, | per- 


cent moly, o1 1% percent chrome, 
Y percent moly, Though lower in 
first cost. these latter alloys Possess 


higher creep strength resistance and 
better stress rupture properties which 
make their application to reforming 
service fulfill the requirement of max- 
imum economy 

In some recent installations the pre 
treater, or desulfurizer heater, is being 
specified in 4-6 chrome or higher 
chrome alloys, particularly where sul- 
fur corrosion is expected 

Additionally, the 


tubes in some pretreater heaters are 


very recently, 
being either calorized or aluminized 
on the inside 

Once the selection of the particular 
alloy for the tubing has been made 
then the refiner is faced with the prob- 
lem of specifying the proper tube wall 
thickness 

There are several methods for set 
ting forth the minimum wall thick- 
ness requirements and we will mention 
only two herein. One common way to 
specify tube wall thickness is as fol 
lows, The minimum wall thickness of 
the tube shall be based on either rup- 
ture stress plus Yg-inch corrosion al- 
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lowance or | percent creep in 100,000 
10,000 


hours plus 'Y%-inch corrosion allow- 


hours or | percent creep in 
ance, whichever is greater 
Another method is to specify the 
allowable stresses and a typical exam- 
ple for two of the alloys previously 
mentioned is set forth The 
allowable stresses for calculating the 


below 


tube wall thicknesses shall not exceed 
the following values: 


Maximum Metal 14% Cr. 2%% Cr. 


Temperature °F. 4% Mo. % Mo. 
1000 13,700 13,700 
1050 10,000 10,200 
1100 7,000 7,700 
1150 +,200 5,500 
1200 2,800 3,700 


soth of the above methods presup- 


pose the proper calculations of the 
outside tube metal temperature, The 
outide metal temperature is the sum of 
the inside fluid temperature plus the 
temperature across the film plus the 
temperature across the wall of the tube 

The film coefficient may be evalu 


ated from the Dittus-Boelter equation 


h 029% k dv)" Cz 
. d z k 

h BTU /ht sq. ft I 

7 BTU/hr ft I 

d = inside pipe diameter 

\ Ht /hi sq. ft 

z Ht /ft hr 


‘ BTU/# I 
thermal 


The 


determined from tables for 


conductivity can be 
the vari- 
ous hydrocarbons and hydrogen which 
makes up the charge material, The 
viscosity can be figured from the mole- 
cular relationship. The specific heat 
can be evaluated from the poundags 
relationship 

Once the 


determined the temperature through 


film coefficient has been 


the film can be calculated by dividing 
the maximum inside transfer rate by 
the film coefficient. ‘To this tempera- 
ture must be added the temperature 
rise through the metal wall which can 
be calculated by dividing the maxi- 
mum rate through the wall by th 
transfer coefficient of the metal times 
the wall thickness of the The 
sum of these two figures added to the 
fluid will 
in the expected metal outside tem- 
perature 


tube. 


inside temperature result 


determined the 
above, the actual minimum tube wall 
requirement 


Having properly 


determined by 
using any one of the following gen- 
erally accepted formulas: Barlow, 


Lame or the ASA Piping Code 
Multipass Coil Consideration —[n 


can be 
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Meet the 








GEORGF, E 
sible for 


ROSE is respon- 
torn Engineering Com- 
pany’s sales in the Mid Continent 
area, One time engaged in the 
general contracting business in St 
Louis, Ross joined Curtiss Wright 
Corporation in 1941 as a releas 
headed the 
Production Control section at its 


engineer and later 
plants in Columbus, Ohio and St 
After 


Fort 2. he became connec ted with 


Louis serving in the Ai 
Laclede-Christy Company in 
1945 as a design engineer special 
izing in high-temperature furnace 
Ross. 
Washington | 


Louis, is author of several articles 


enclosures who attended 


niversity in St 


on direct fired heaters 








the normal catalytic reforming pros 


ess, recycle gas, primarily hydrogen 


is mixed with raw naphtha _ before 
charging to the preheater This recyclk 
gas must, therefore, 


to the 


be compres ed up 
pressure existing at the pre 
Since 


pound of pressure drop through the 


heater inlet each additional 
heaters adds one pound to the required 


compresso! discharge pressure, pres 
sure drops must be maintained at the 
lowest practicable minimum 

Low pressure drop requirements of 
the required magnitudes led inevitably 
controls for 


to multipass coils, Flow 


each individual pass were not only 
prohibitive in first cost, but would 
tend to work against the goal of mini 
mum pressure drop. Thus, if the outlet 
temperatures from each pass are to be 
comparable, the heat input to each 
pass should be distributed uniformly 
Also, since distribution of the naphtha 
within the various passes is controlled 
completely by internal pressure drop 
the equivalent footage through each 
pass must likewise be nearly equal. 
Figure | illustrates a multipass 
heater design which accomplishes the 
required uniformity of outlet tempera- 
ture, There are no flow controls on 


REFINER 


Vol. 34, No. 11 








Authors 





HAROLD J BORN, a partne: 


in Born Engineering Company, 
was with Phillips Petroleum 
Company before becoming asso- 
Tulsa engineer 


With Phil 


lips, he was concerned with the 


ciated with the 


ing-constructor firm 


design, construction and opera 


tion of catalytic and syntheti 


rubber plants. Born is a graduate 
of the University of Tulsa, where 
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and a B. S. in petroleum refining 
in 1943. He is author of a number 
f 


of articles on process heating 





this heater, and actual operating tem 
peratures are shown superimposed on 
Note that they 


identical within the 


CAC h coil 
( ally 


limitations of the thermocouple 


are prac ti 


accuracy 


One of the prime considerations in 
assuring uniform flow characteristics 
as well as heat distribution in mult 
pass coils 1s the rit thod oOo} a hies in’ 
the pass arrangement 

One 


manifolds connecting the various tubes 


method is to use multipass 


together. This method has the obvious 
disadvantage of permitting channel 
ing and an uneven flow through the 
tubs de pending upon design ol the 
manifold and the location of the in 
lets and outlets as well as the tube lo 
cations 


led to 


This type of multipassing has 


overheating and early tubs 
failures in many cases 

Another method has been to use a 
number of individual coils connecting 
tubes through the use of two-holk 
This 


multipassing has the obvious advan 


U-bends or headers way of 
tage of a once through pass with no 
opportunities for channeling or poor 
distribution from the inlet to the out- 
let. This latter 


wide acceptance in reforming service 


method has gained 
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Because of the 


Furnace Efficiency 
h igh ( vil 


many 


relatively temperatures, the 


efficiency of reformer heaters 


has been very low, resulting in exce 
sive fuel costs. This is particularly tru 
in the case of the interheaters or re- 
heaters, which reheat the naphtha up 


to reaction temperature 

The naphtha temperatures into th 
in the 
and these 


| 


reheaters are usually order ol 
840 k to 9925 F 
temperatures make conventional con 


Asa re 


SOTTIC 


high inlet 


vection sections impractical 


sult, all-radiant heaters have 


times been utilized for these services 
with thermal efficiencies in the range 


These 


heaters not only wast: 


of 55-65 percent, or even lowet 
low efficiency 
fuel 


peratures 


resultant high stack 
lead to 


but the tem 


CXCESSIVE maint 
nance of stacks and breeching 
Several 


problem are available 


possible solutions to tl 


Figure 2 is a 


each ol 


a Ss paral 


photograph tf aunit where 


the reformer services is In 


heater. with a steam generating con 


vection used as an economizer in each 
Here 
each heater was raised to 80 percent 
NHV 

| 


The use of separate heaters for cach 


heater the over-all efficiency ol 


service, of course, provides the ma 


mum in individual controllability 


Also 


preassembl 


it is possible in many cases to 


skid 

dividual heaters and so minimize 

Inhnr « 
Where 


or superhe ating 


mount the in 


fie ld 


and 


there is no steam gencration 
requirement, eff 
ciencies of the reheaters can be im 


proved by combining the mina single 
setting with the pre heater as shown it 
Figure |, In this arrangement one o1 
sections are designed a 


cells 


from each cell passing through a con 


more reheat 


all-radiant vast 


with the fluc 


vection section which consists of the 


inlet side of the preheater coil, ‘The 
efficiency of the multicell heater with 
out steam generation is normally in 
the range of 70-78 percent based on 
the net heating value of the fuel and 
this efficiency, of course, can be fur 
ther improved by the use of a design 


feature such as 1S shown in Figure ) 


Here the 
escapt to the atmosphere by 
into the 


prehe ated secondary alr An 


heat which normally would 
radiation 
is reintroduced furnace a‘ 
Increase 
of 2-4 percent in the over-all efficiencs 
can be expected by the addition of thi 


feature 


Multic ell 


signed with practically every conceis 


heaters have been cde 
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able combination of coils. In general 


it is considered good practice to com 


bine coils whenever the economics 


usually over-all efficiency point in 


that direction. However, whenever it 


Is like ly 


quired to be wm 


Tra be ie 


while the 


that one heater 
Ope ration 
is off 
this unit in a sep 
This is 


the case of the 


balance of the unit stream, it 1s 


ce sirable to isolate 


arate setting usually true i 


pretreater or desul 
furizer heater 
Separate temperature control of the 
| 


individual services in a multicse 


heater can be a severe problem, unles 
the heater design provides this con 
trolability. The combined heater illu 


trated in Figure | provides separat 


Here by un 


bridgewalls the 


control of each service 


ol separating Sar 


degree of individual control can b 


with cor ye pa 


maintained a | | 


rate heater 
It should 


bi ide walls Are 


noted that tl 
shielded by 


ire thus protected from high t mpera 


also be 
tubes and 
shielding, the 


tures. Because of thi 


will not bring on the maintenance 


problems that unprotected bridge 


walls olten ado 


As ha beer 
possible by caretu 


Selection of Burner 
pointed out, it is 
design to maintain uniformity of out 
let temperatures from non-flow con 
trolled multipass coil 

However. regardle ol desiwn, it 
is readily apparent that shifting burne: 
flarne 


patterns and undependable flu 


vill alter the heat in 


and cause 


gas distribution 


put to the variou coil 


outlet temperature differential 


[herefore, it is also necessary to « 
ple tely shield the burners against wind 


interference with flame pattern 


The normal reforming operation 


high hy 


calorifv 


produces a a hy product i 
make 


100-600 BT p 


content, low 
LHYV 
foot In 


drogen 


gas. the being 


cubt many operation tt 


desirable to use this gas as fuel for the 


heaters without blendin 


hiohe J 


reforme! 


with other calorific value re 
linery gases 


his is 


necessa’ry ce 


readily possible, provided the 


ign precautions are taken 
Ihe first problem that arises is that 
high h 
the rate of propagation of the flame i 
high 
to prevent 


This has 


a pirating type ol 


aue © the aroven content 


and precautions must be taker 
flashback of the 


bee rh 


burne! 
accomplished in_ the 
burner by the use 
eflicient 


together 


ol a more primary air aspi 


stor with smaller burner 
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commingled 
into the 


ports through which the 


gas and primary air issu 
heater 


The 


the necessary 


smaller burner ports provide 
higher 


the more efficient primary air aspira 


velocities, while 


tor maintains the higher pressure 
within the burner which is necessary 
higher 
the reformer make gas has 


ssfully 


ratios 


to maintain the velocities. By 
this means 
burned, and burne1 


been sucee 


turn down maintained at ac 
ceptable levels 
| he lack of flarne 


burning high 


another 


luminosity when 
content gas 
Radiant 


heat transfer rates depend to some 


hydrogen 
presents problem 
degree on this luminosity, and unless 
compensated for in the design of the 


lack of 


localized overheating or 


heater, this luminosity can 
cause either 
outright failure of the heater to per 
form at rated capacities. Naturally 
this condition is aggravated in any 
heater which presents all “black” sur- 
In othe: 


surfaces 


face to the burners words, 


one in which all such as 


refractory walls) which could act as 
reradiating surfaces are shielded by 


tubes, By 


way of contrast, the heater 
design shown in Figure 3 provides a 

built-in” solution to this problem 
this 


SO-¢ alled 


Originally, heater design in- 


cluded a “free combustion 
zone” which basically was intended to 
provide an area of free combustion for 
the burner gases and to positively in- 
sure against flame impingement on 
tubes However, with the advent of 
high hydrogen fuel gases, this same 
zone provides the reradiating surfaces 
necesary for good radiant heat trans- 
mission, In actual operation the burner 
and untubed 


lower sidewalls, lighting them to an 


wAases sweep the floor 
incandescence which adequately re- 
places the luminosity lacking in the 
flame itself 

Also, the close spacing of the rela 
tively large number of burners along 
the floor lends uniformity to this in 
candescence and assures even heat in 


puts along the length of the tubes 


Overload Capacity—E x perience 
has shown that a very large variation 
in heat requirements may exist during 
the operation of a catalytic reforming 
unit. This is due to several factors, in- 
cluding: the desired degree of octane 
improvement, the activity of the cata 
lyst in the reactors, and partic ularly 
the ratio of recycle hydrogen to raw 
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naptha being processed. Hydrogen has 
a specific heat of approximately five 
times that of naphtha vapor, so it is 
that 


crease in the 


apparent a relatively small in- 


amount of hydrogen 
being recycled can greatly increase the 
total heat load on the reformer heaters. 

For example, the design conditions 
on a typical reformer preheater were 
as follows 


Charge to the unit 
Inlet Temperature: 725 F 
Outlet Temperature: 925 } 
Calculated heat load (Design 
Naphtha 100,000 # x .92 x 
Hydrogen 100,000# x .08 x 3 
Desien Heat Load 

However, some months after the 
unit was in operation, the amount of 
hydrogen recycle was increased from 
8 wt. % to 22 wt. % to give optimum 
octane improvement. Total charge to 
the unit remained the same (100,000 
tt /hr 

Calculated heat load (Operating 

Naphtha 100,000 # x 

Hydrogen 100,000# x 


Operating Heat Load 


78x .735*« 
22 x 3.52 


The preheater was operating at 140 
per cent of design 

It should be noted that this over- 
load was caused by a change in the 
while 


remained 


hydrogen recycle ratio only, 


total charge to the unit 


constant 

secause of the definite possibility of 
heater overloads, it is recom- 
that heat 
rates in reformer heaters be kept at a 


future 


mended average transfer 
relatively moderate rate, on a design 
basis. In the case described above, the 
average radiant rate on a design basis 
was 10,000 BTU /sq.ft 
the overload condition 


15,000 BTU /sq. ft./hr. 


Another that 
tremely important in view of the over- 


hr., but under 
was nearly 


factor becomes e¢x- 


load possibility, is that of burner siz- 
ing and burner location with respect 
to tube surfaces 

Not only must the burners be amply 
sized in order to provide the releases 
necessary at the overload condition, 
but definite provision should be mad 
to avoid flame impingement on tubes 
when the larger releases are required 

One method of accomplishing this is 


shown in Figure 3. Here the tubes are 
placed up and away from the burners, 
with an untubed area, or “free com- 
bustion zone” surrounding the burners 


It will be readily seen that since there 
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100,000 # /hr. naptha vapor including 8 wt 


(99 
x (925 


5-725 


are no tubes adjacent to the burners 
heat 
tained with no possibility of flame im- 


very large releases can be ob- 


pingement on tubes. As a further pre 


caution against either extreme over- 
firing or misoperation of the burners, 
a firebrick 
baffle 


tween burners and tubes 


corbel section (a type of 


provides a physical barrier be- 


In the foregoing, specific mention 


has been made of only those heate: 
selection considerations specifically ap- 


YH 


13,520,000 BTU/hr 

5,650,000 

19,170,000 BTU/hr 
plying to catalytic reforming service 
Naturally, in these, the 


same mechanical 


addition to 
consideration of 
specifications should be given as for 
heaters for any other refinery service 

Mechanical failures frequently 
occur in the refractory enclosures. The 
use of sectionally supported refractory 


11,470,000 BTU/hr 
15,500,000 


26,970,000 BTU /hi 


panel type construction has provided 


) 
»-725 


not only a wall which is maintenance 
free but also one which can be easily 
inspected Another mechanical] speci 
fication which is contributory to long 
tube life is that which deals with a type 
of casting which supports the tubes o1 
coils in the heater. Good practice indi 
cates that in the high temperature zone 
these castings should be specified as 
25 per cent chrome 12 per cent nickel 
alloy steel castings, conforming to 
ASTM B-190 Type I or II. To insure 
against tube sagging it is also neces 
sary that these castings be closely 
spaced and be designed to insure ade 
quate tube support together with pro- 
withstand and 


visions to expansion 


contraction of the tube. Another ver 
important consideration is the remoy 
ability of the castings or the tube with 
out removing other tubes 

sefore leaving the subject of me 
chanical spec ifications the matter of 
the heater itself 
discussed, All tube supports should, of 


structure should be 
course, be suspended from the steel 
structure with no bearing on any re 
The 


designed to American In 


fractory walls steel structure 
should he 
stitute of Steel Construction specifica 
tions and where there are special re- 
quirements for high wind loadings or 
if the heater is to be erected in earth 
quake areas these conditions should be 


specified 


REFINER 





How to Get Basic Heater Specs 


Here are the ABC’s of developing complete 


direct fired heater specifications. 


Lowell C. Cockel, Jr., 


Sandbe ra Serrell Corp rat 


Pasader y C alit 


THERE CAN 


of variables involved in the design of 
a direct fired heater, To arrive 
the most desirable solution to a given 
problem, detailed information must 


be established con erning 


operating in. the 


tion. Such anticipation may be dif- 


ficult, in some 


nevertheless essential to an economi 


cases 


a large numbet 


particular applica- 


cal, dependable design. Here 


outline of the basic items involved 
in such specification and 
tion of design and performance data 


needed in early 


consideration 


particular application 


Perhaps first, it 


is important 
specify carefully the elementary data 


about the fluid to be heated 


fluid is a simple one, such as water 
specification may be an easy matter 
Even so, it may be important to know 
considerably more than just “water” 


if the water contains 


said to fix l 


” 


the heater, that 
viscosity. 


specil heat, ) 


the rmal 


2) the pertinent properties ol each 
phase of the fluid at each point 

specifi weight 
conductivity 


the conditions un- 


der which undesirable states 


such as thermal decomposition 
jection of insoluble salts 


corrosivencess, et¢ 


It is often impossible to fix the 


fluid with great 


the fluid may be 


somewhat during 


heater 


pre cision 


expected to vary 


the life 


Fortunately it is sometimes 


pos ible to accommodate a 


wide range of 


important penalty 
range of anticipated values should be 


specified, as should the sets of values 


fluid data without 


Howe ver 


expected to occur together 
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Cat h 


approximate, 


a des rip 


impurities 
Whatever the fluid, enough must be 
the 
the fluid at each point in the heater, 


( omposition 


increasing 


Perhaps 


After the fluid is 
necessary to specily how much the 


fluid is to be heated. That is, how 


specified it 1s 


much sensible heat, latent heat and 
heat of reaction must be added to 
bring the fluid to the desired condi 
tion The designer may be able to 
find these data given the terminal 
temperatures, the inlet pressure and 
the allowable pressure drop How 
ever, laboratory determinations 01 
other data not commonly available 
may be necessary and should be pro 
vided 

Sometimes it Is important to spec 
ify how the heat is to be added 
This point may arise in cases where 
reactions occur in the heating cit 
cuit. In such cases a detailed speci 
fication of the desired manner of 
heating including rate of heating 
limits, temperature limits and varia 
tions of these from point to point 
should be supplied 

Then, when the total flow is spe 
ified, the data mentioned thus far 
should form a consistent set with 
the total duty, which in turn should 
balance with the heat losses from 


the assoc lated equipment 


The fuel can he 


so that the heating value 


spec ied now 
( arbon 
weight and 


hydrogen ratio specif 


impurities to be expected are estab 
lished. The temperature and pressur 
at which the fuel is available should 
be specified as hould viscosity data 
at several temperatures for liquid 
fuels. Availability of steam or low 
pressure air may be important, in 
which cases pressure, temperature 
and degree of saturation (for stean 
should be mentioned, Yet again the 
range of anticipated values can_ be 
important 
It is necessary to fix the efficien 

to be provided If that is to be an 
economically sound decision it is well 


to consider first some performance 
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features of direct fired heaters 
they affect the decision 

One class of heaters is radiant 
heaters, so called because heat trans 
fer is principally by radiation from 
the products of combustion, whence 
draft requirements can be modest 
Such heaters may be about 50 to 
60 percent efficient depe nding on the 
conditions to be met. The size of such 
heaters for a given duty may change 
rapidly with efficiency. Their propor 
tions and size for a given duty de 
pend upon the allowable maximum 
rate of heat transfer to the fluid. The 
latter depends upon the fluid and the 
allowable pressure drop 

Either the efficiency or the average 
heat transfer rate may be increased 
by baffling of the product olf com 
bustion to increase convective hea 
transfer in some parts of the heater 


Then the 


radiant-convection 


heater can be termed a 
heater Feasible 
efficiencies of such heater a high 
as /0 to 80 percent may be encoun 
tered depending on the conditions t 
be met 

Ihe mentioned classifications are 
rough, however the illustrate that 
the first cost per unit heat transter 
increase vith efficience but not con 
tinuously or uniformly. There remain 
influencing effi 
which follo 
vith related item 
The fluid being heated can be r 


garded as a coolant hich remove 


additional factors 
ciency decision in con 


nection 


heat from the tube: o that then 
temperature ! allowable The bull 


temperature of tl Tt at i point 
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in a heater is by no means the maxi 
mum fluid temperature at that point 
Differences between these two quan- 
tities of several hundred degrees may 


The 


pends on the fluid and the 


be encountered difference de- 
pressure 
drop Consequently the cost of pump- 


fluid 


deciding the efficiency, size and pro- 


ing the can be important in 


portions of the heater 


Average heat transfer rate is not 


ufficient to indicate what the ex 


treme conditions of tube and fluid 
temperature will be, It may be that 
the maximum heat transfer rate and 


its location in the heater will be criti 
cal. The latter 


ometry of the 


is related to the ge- 
heater and the manne: 
of flow of the fuels and products of 
combustion, thus a factor in the cost 
of providing a given efficiency. Even 


though a very low average rate pre- 


vails, the maximum rate may be far 


more, On the other hand it is possi 


ble to arrange a very high average 


slightly by the 


most 


rate exceeded only 
The 
heater may produce the greatest non 


heat The de 


degree of uniformity or 


maximum economical 


uniformity of transfer 
cision on the 
non-uniformity of heat transfer which 
is desirable is probably most often 
related to the which the 
fluid to be heated acts as a coolant 


ease with 


For example, it is easy—-that is, not 
costly of power—-to remove relatively 
large heat flows through thin tubes 
with water, so non-uniformity of 
heating might be of little importance 
Not so when heating asphalt, for it 
is difficult to make low temperature 
asphalt absorb large heat flows with 
out overheating the fluid boundaries 
thus a desirable heater may be the 
one with greatest uniformity of heat- 
ing. If 


tubes. 


within the 
other 


reactions occur 


uniformity o1 specifi 


distribution of heating may be im 


portant 


The corrosion allowance in tubes 
the design pressure, allowable stress 
and allowable « reep dictate the tube- 


wall thickness. There are occasions 


when the tubewall resistance is an 


important part of the total resistance 


to heat transfer. Further, the tube- 


wall temperature may be limited by 
the material, Thus it is important to 


give sufficient data to permit the 


most economical choice of material, 


100 





Meet 
the 
Author 





LOWELL C 
with Sandberg-Serrell Corpora- 


COCKEL, JR.. 


tion, a California firm of consult- 
ing engineers, is concerned with 
the rapid heating of heavy struc- 
tures at high temperatures, A me- 
chanical engineering graduate 
from California Institute of 


lechnology, where he also re- 
ceived a master’s degree, Cockel 


with Shell Olul 


Company and Industria! Engi- 


was connected 


neers Ir before joining the 


Sandberg-Serrell organization 


With Shell, his duties involved 
the inspection, testing and ad- 
justing of direct fire heaters 


When he joined Industrial Engi 
neers he was concerned with de- 
signing and developing direct 
fired heaters and other heat and 
mass exchange equipment for 
both steady and transient opera- 
tion, He is registered as a profes- 
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since the choice can be intimately 
associated with the size and propor- 
tions of the heater and thus with the 
cost of providing a given efficiency 


will be used can be important 


which the heater 
Thus, 
heaters to be used only infrequently 
should hardly be of 


manner in 


high efficiency. 
As mentioned previously, the range 
of operation can be important Since 
the distribution of heat transfer may 
change with heat load, the range of 
operation may strongly influence the 
proportions of the heater, as may the 
magnitude and rapidity of load fluc- 
tuations 


The excess air to be used in com- 
bustion must be established and need 
be very little for desirable combustion 
conditions. Changes in excess air can 
result in important changes in effi- 
ciency, capacity and distribution of 


Increases reduce the 


heating 


may 
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efficiency rapidly and increase draf 


losses. It can be expected that the 
most economical heater will usuallh 
occur when very little excess air is 
used 


Instrumentation and _ controls 
can be provided when the degree of 
supervision available and the neces 
sity for control are fixed. The process 
data may partly fix the instrumenta 
tion requirements, however, the choice 
may also be 


largely related to desires 


lor economy, convenience, safety and 
response to varying conditions 


Accessories to be provided should 


be specified. These may include eye 
ports, access doors. ladders plat 
forms, guards, railings, covers and 


other items related to ease and safety 


of maintenance and inspection. ‘The 


nature of the duty, amount, kind 
location and cost of maintenanct 
may be important factors. One im 


portant maintenance deserving of 


special consideration may be th 
manner and frequency of cleaning 
of tubes 

The location of related process 


equipment and connections to it, the 
amount of space available for instal 
lation and the minimum stack height 
above both grade and platforms 
should be Also it may be 


important to specify points at which 


mentioned 


personnel or equipment will be nea: 
heater parts and what temperatures 
can be allowed 

Any related to the 


structure should be 


data heate 


fixed. Maximum 
wind and seismic loads should be in 
cluded, as should data regarding soil 
Som 


have a 


and foundation bearing limits 


times it is advantageous to 


portable unit, whence any factors 


pertinent to this should be 


tioned 


men 
If shipment or erection will 
involve unusual restrictions, such as 


weight or size limits, these limits 
should be established 

The design of a heater can only 
be most economical when executed 


with complete, accurate cost informa- 
tion. From the previous remarks, the 


designer must then have the follow 


ing data regarding costs determined 


by the particular application: (1 


cost of fixed charges, (2) plans for 


depreciation, and (3) cost and avail- 


ability of fuel, steam, compressed ai 


and power These data can only 


be used properly if the other items 


mentioned above are Cac h well es- 


tablished 
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FIGURE 1—Fired tubular heater arranged for firing very 


heavy residual fuel 
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Here is an up-to-date review of 


what is being done and what problems 


heavy 


fuel in furnaces. 


How to Use Resid as Furnace Fuel 


E. H. Palchik, 
The Lummus 


New York 


FIRING HEAVY residual fuel can 


provide economl advantages and 
solve disposal proble This 
higher 


! 
Refiners reserve for. sale 


‘rade petroleum products——gas, liquid 
heating 


fuel 


or solid and aim to fire thei 


equipment on as low a grade ol 


is 1S possible within the bounds of 


plant economics and current tec! 


nolovy. The trend of cost 


of tuel 
liqpuid 


increasing 
VAS lends emphasis to use ol 
fuel The 


isually the cheapest fuel oil available 


lowe st vrade and 


in any refinery is the residue of the 


crude after the more worthwhile and 


aleable portions have been removed 
fuel 


combustion heat 


Crude residue, ol residual has 


essentially the same 
ing value, pound for pound, as the 
lighter costly 
fuel 
cost residual fuels ts, 


fuel 


Disposing of this unwanted re 


more grades of liquid 


Firing refinery furnaces on low 


therefore, a wise 


practice from a economy View 


point 


finery by-product in this most eco 


nomical manner is also good plant 


housekeeping 

Combustion and heat transfer equip 
ment designed for firing residual fuels 
relatively 


is, unfortunately complex 


ind usually more costly than that re- 


quired for the lighter grades of fuel 
Operation of su h equipment is more 
1955 
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exacting, thaintenance tore time con 


hiring rehnery 
fuel 
potential return in form of fuel say 


Increase i thie 


suming. The cost of 


equipment on residual and the 


ins both appear to 
fuel fired 
The refiner is able 


grade of becomes heavier 
to deve lop almo 1 


that he 


back the re 


any grade of the fuel may 


desire by blending iduals 


with lighter petroleum cuts. By blend 
ing back his residuals, in this manne: 
the refines 


his fuel. At the 


mcreases the unit cost ol 


same time, howevet 


he also eases his potential operating 


and long ranve heater maintenance 


costs It becomes a matter ol 


nom tudy for the designer or re 


finery engineer to determine that 


grade of residual fuel which will pro 


vide i most favorable balance be 





TABLE 1 


Typical Residual Fuels 
Properties and Analysis 


Bunker *'¢ 
No.6 Fuel Oil 


Pitch 
Kuwart 


Ash Content 
Vanad um ( ontet 
weight (V 205 

(pravit API 
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tween fuel savin ind’ adde 
equipment and maintenance 


Econom nd technical limitation 


are not the rl factor whiicl dete 
orable rade ol 


mine the most fa 


residual fuel for any one refinery, Ge 


ography company and national poli 


and local « ition laws also have 
imu ial 


idual fuel 


different in 


ibstantial influence. It is not 
therefore, for the term “re 
each 


vher 


te nean ometh ng 


reine In those refin 
unlimited quantity 

ailable 

fuel may n formud 
able than 10°-12° API Bunker ‘ 
Certain Kurope an refines 
00 |} 


Thhore 


apply thi 


same term to the melting point 
a phalt that the fuel 


lable 1 list ome of the ph ical 


use as reine 


propert ind imipuritie that chat 


acterize YDICi residual fuel bor 
idual will 

those fuel 
API or those having 
LOO | 


purpos i} on rt 
be considered liquid 
heavier than 5° 
a melting point above 


ally, if refinery equipment | 


fired on cheaper grades of tuel. ob 


fuel 


amount ol 


cost aving result 
uch ‘ Viti will 
fuel a 


ous 


on the relative cost rf 


lished by 
poli y \ res 


local conditions and refines 


ew ol equipment main 


tenance and operating factors which 


technically tend to limit the broade1 


lf] 
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use of the heavier residuals is now in 
order 

Fuel Handling ~The residues from 
various refinery processes are usually 
collected mixed in a 


and common 


settling tank where they are blended 


into what is ultimately called fuel 
‘These residues contain a concentra 
tion of all the solid and chemical 


impurities which enter with the crude 
They 
introduced for refinery reasons. Most 
of the 
progressively and in stages, in one or 


may even contain impurities 


solid matter is settled out, 


From the final 
tank, the fuel oil storage tank, 
plied with warming coils) 


more settling tanks 
sup- 
the heavy 
liquid fuel passes in series through 
strainers, pump and heating coils, 
and then into a piping loop which 
runs around and through the refinery 
tank 


piping loops are taken off this main 


and returns to the Branch 
fuel oil feed and return line to pro 
vide fuel for groups of heaters asso- 
ciated with any one process or plant 
area, Individual refinery 


arcas may, 


therefore, be taken off-stream and 


returned to service without cooling 


down the main fuel oil loop 

The temperature to which a resid 
ual fuel oil is heated and circulated 
may vary from 220-600 F. depending 
upon its viscosity charateristics and 
the type of atomizing principle used 
in the burners. The pumping pressure 
level in the circulating line will be gov- 
erned by the requirements for burner 
atomization selected, plus the expected 
through the ex 


frictional resistance 


treme fuel oil distribution circuit. 


Steam tracing of the main and 
secondary fuel oil loops may be a 
serious consideration depending upon 
and the 
physical properties of extreme fuel to 
be fired, 
Where the 


perature is high, as for asphalt or tar, 


local climatic conditions 


fuel oil melting tem 
it may be necessary to install a light 
flushing oil loop in parallel with the 
main and secondary fuel oil loops 
Individual burners should be fired on 
flushing oil for a short period before 
any burner shutdown to clean and 
protect finely machined spray parts 
Flushing oil physical properties and 
the pressure level in this circuit must, 
therefore, be suitable for such burner 


operation 





The 


combustion re- 


Burners and Combustion 
normal process of 
quires that approximately 18 pounds 
of air be admitted through a burner 
combustion of each 


Residual 


to support the 


pound of fuel. fuels melt 


and solidify at higher temperatures 
than do the lighter grades of liquid 
fuel. They are therefore much more 


sensitive to the chilling effect of the 
large The 


atomized fuel particles present a large 


masses of combustion air 
amount of exposed heat transfer sur- 
face to the cool combustion air. and 
the chilling effect of 
fuel particles is quite pronounced 


the air on the 


The lighter residuals, such as Bunke1 
“C,” are not seriously hampered by 
this phenomenon and may be fired 
combustion alr 


successfully on cold 


supplied to the burner by natural 
draft. On 


particles of high temperature melting 


the other hand, atomized 
point pitch, tar or asphalt, will tend 
to congeal on contact with cold com- 
bustion air. Such fine particles of 
congealed fuel do not burn to com- 
pletion or burn at all with the result 
that the stick to and 


particles con- 


taminate furnace internals or blow 
up the stack as a cloud of very black 
smoke. From the point of view of 
maintenance and air pollution, firing 
under such conditions can hardly be 


tolerated 


Residual fuels are being fired today 
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in commercially available burner 


equipment with varying degrees of 
success. The burner designs which 
appear to fire the heavy fuels most 
successfully include one or more of 


features 
diffi- 


culties described in the previous para- 


the following advantageous 


in their design to overcome the 


graph 
a) Short 


combustion 


flame combustion, or 


which starts as close as 
possible to the burner fuel atomizing 
Early the fuel 


releases sufficient heat to prevent the 


device combustion of 
atomized fuel particles from congeal- 
ing. Such early combustion may best 
be accomplished by supplying air to 
With 
controlled air available to the burner 


the burner under forced draft 


designer and operator a rapid and 


uniform mixture of air and fuel is 


obtained resulting in immediate com 
bustion and a short flame. To a lesser 


extent, early combustion may be 


achieved by special burner atomizer 
drillings and/or special design of ai 
vane located in the burner registers 
Supplementary fuel, such as gas, has 
burner and 


fuel 


fired in the 
with 


been same 


concentrically heavier oils 
to accomplish same result 


b) The 


amounts of dense refractory 


presence of substantial 
material 
at the mouth of burner will improve 
combustion. Incandescent burner tile 
will re-ignite wayward fuel particles 


The 


storing quantities of heat which mini 


heavy refractory is capable of 


mize the chilling effect of the com- 
bustion au 

c) Combustion air may be 
plied to the 


heated to a temperature corre spond- 


sup 
burner registers pre 
ing to the melting point of the fuel 
The chilling effect of combustion air 
is, therefore, eliminated by most direct 
heat for 
air may be obtained by heat exchange 


means, The the combustion 


with exit flue gas using any commer- 
An alr 


preheater will improve overall heater 


cially available air preheater 


thermal efficiency and usually justify 
the cost of its own installation if the 
heater is of any appreciable size 

d) The fuel oil may be preheated 
to temperatures of 500-600 F. befor 
being fed to the burner, The purpose 
being to store sufficient sensible heat 
in the liquid fuel to compensate 
somewhat, for the expected cooling 
after atomization. High temperature 
superheated steam may be supplied 


to a burner, to achieve the same re- 
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sult, in a steam atomizing-type of 


burner 
e) Mechanical or pressure atomiz- 


ing burners are less desirable than 


steam atomizing for residual fuels, 


be« ause they depend upon small di- 
ameter spray orifices and_ finely 
mac hined Spray tips for proper atom- 
Small tend 
to clog in operation and change the 


angle of the Unless the 


ization diameter orifices 
burner flame 
spray tips in pressure atomizing burn- 
ers are manufactured of 
treated 


change 


spec ially 


alloy steels they rapidly 


atomizing characteristics 


under the errosive action of the fine 


suspended solid matter always found 
in residual fuels 


SJurners 


Oil Heater Equipment 


and combustion, although discussed 


separately in the preceding para- 


graphs, are still a component part ol 


the over-all oil heater equipment. A 
fuel will help 


cure all of the ills of a 


good residual burner 


but cannot 
The mere in- 
fuel 


existing 


poorly designed heater 


stallation of residual burners 


does not convert an heater 


into one generally suitable for firing 
on res'dual fuels 

Residual fuels, because of their na- 
ture, contain a concentration of all of 
the contaminants originating in the 
After these 


taminants form products that are ac- 


crude combustion con- 


tively corrosive to furnace metal and 


relractory parts; or form slags and 


ash which de posit on heat absorbing 
and 


heat transfer 


the passage ol flue gas 


surface to retard 
Figure | shows a cross-section of a 
heater specifically designed for firing 


More than 60 


rene ral 


on heavy asphalt 

this 
built in 
they 
pacitics up to 220 million Btu per 
Heaters of this 


operating in almost every type of re 


heater units of design 


have been refineries around 


the world range in heating ca 


hour each design 


finery service, have averaged better 


than full year continuous runs while 


firing on the heaviest of residual fuels 


Length of run is emphasized here be- 


cause increased cost of maintenance 


and loss of production resulting from 


excessive down-time are the major 


economic factors deterring broader 


residuals as fuel 
Heaters of the 
Figure | 


act eptane c ol 


style shown on 


have been designed with 
burners and combustion systems rang- 
ing from the simplest natural draft 
firing arrangements up to those com- 
plete with forced draft and high tem- 
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perature alu preheat systems The 


final selection of any burner and 
combustion system will depend upon 
local plant conditions and economics 
fuel 


The general combustion and burner 


and the characteristics of the 


principles reviewed in earlier para- 
graphs would still apply. To further 
insure complete combustion of heavy 
that the 
radiant chamber be properly propor 


fuels it is essential heater 
tioned and provided with a generous 
hot refrac- 
cold” 


heater 


fraction of incandescent 


surface to avoid a 


shown in 


tory wall 


firebox burners, in the 
shown 
located 
high on the opposed end walls so that 


“dribble.” if fall 
the burner foul the 


Figure 1. are 


mounted horizontally and 


burner any, will 


clear of and not 


firing elements 


The prin ipal design feature of the 
oil heater shown is that the corrosive 
and ash-laden products of combus 


tion generated in the heater are with 


drawn, downward, out of the radiant 
chamber without coming into contact 


with any of the radiant chamber 


metal parts, tubes or tube supports 


By preventing this direct contact with 


flue gas, the radiant tubes are kept 


free of heavy slag deposits In a like 


manner, the corrosive attack of vana- 


dium and sulphurous oxide 5s, on high 


chrome intermediate tube support 


castings 1s minimized in this most 


active temperature range These ox 


ides are usually present Im very sub- 


stantial quantities in the products of 
fuels 


on ¢ hromium 


combustion of residual 


Attack by 


be aring 


most 
»xides 
both 


attach by 


these 
alloys is and 


Direct 


severe 
rapid vanadium 
known 


high 


supports in a mat 


oxide, in particular, has been 


to cause complete failure ol 


alloy 


only a 


chrome tube 


ter ol few weeks under other 


wise normal heater operating condi 


tions 


The products of combustion § are 


evacuated downward from the radiant 


chamber through a checkered refrac 


tory hearth which is of a material im 


pervious to attack from the corrosive 


elements in the flue ea The hearth 


tile rests loose on a series ol support 


piers the flue gas passage slots be 


tween the tile slabs may therefore be 


adjusted. The entire flue gas 
flow 


radiant chamber may be shaped by 


evacuation and patt rm in the 


merely adjusting the slot width be 


tween the hearth tile, Positive con 


trol over the direction of flue gas flow 
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in the radiant chamber prevents flue 
gas from coming in contact with and 
overheating any of the lower tubes in 
the stack 
heat 


absorption pattern is obtained which 


the side wall bank nearest 


A reasonably uniform radiant 
makes it possible to heat two sym 


metrically arranged and 


pal allel 


streams in the same chamber 


Ihe hearth tile not only presents an 
incandescent refractory surface to the 
radiant chamber above, but creates a 
“drop-out” chamber beneath. The flue 
gases passing downward, between the 
hearth tile slots, make a full right angle 
low velocity, settling-out 


turn into a 


storage chamber The change in ve 


locity and direction at this point 18 


intended to disengage solid matter 


that may be entrained in the flue gas 
The storage chamber is sized to accu 
mulate quantities of solid matter over 
the full length of a run without inter 
rupting general heater operation. ‘The 
grade 


storage chamber is located near 


to facilitate cleaning during the shut 


down period 


Lhe products of combustion make 
another right angle turn upward and 
then for the first time contact metally 


furnace parts, at the entrance to the 
waste heat recovery se 


flue was 


perature has been lowered to a point 


convection or 


tion. By this time the tem 
COTTOSIVE ele 


flue ga 


has been stripped of most entrained 


where the remaining 


ments are less active and the 


solid matter. In addition, the convec 


tion section 18 located to the side ol 
the heater to permit full and conven 
ient access for cleaning flue was pa 


full length 


Standard oot 


ages alonw the and height 


of the convection bank 


blowing equipment ol eam lance 


doors may be provided along the side 


of the convection bank as a further 


insurance that the flue aS pa 


will bye kept clear ove! the full ienegth 


of the run 


Facilitic lor 


water washing the 


convection section trom above during 


shutdown period 


cluded, Some con 


| ‘ 


oluble in water ind mo 


other depo its in the con tion bank 
mechani 


alb iline 


tion 1 4) 


may be washed down by t 


cal action nent 
arranged that wasl A may be 


drained off at grade without coming 


in contact with or damaging any of 


the high 


te rials 


temperature refractory ma 





small except its three-story height (if 
the height had been built to scale, the 
flow velocity of oil through the unit 
would have been affected). Its half 
inch lines compare with lines e‘gh 
feet across in some commercial units 
and the pilot plant’s reactor is twe 
inches wide as opposed to the 35-foot 


wide full-scale reactors of some units 


It was several vears ago that Pro« 
ess Research men began thinking i 
terms of the miniature unit. Until 
then, a three-barrel-a-day plant hac 
served them for more than a doze1 
' 


years as the chief instrument of crack 


ing research 


The three-barrel unit had contrib 
uted importantly to Esso operatior 
over the years. It proved out the fluic 
hydroforming process on a small scal 
performed some of the early work o1 
fluid coking, and showed that heavy 
feed stock could be used as succes 
fully as light fee« n catalytic crac} 
ing 

But this veteran pilot plant 1 


pensive to operate re 








This catalytic cracking unit con be operated by one mon. Its reactor is two inches in diometer as 
compored to the 35.foot diameter ftull-scole reactors of some units 


Essos Research Done in 


A Miniature Cat Cracker 
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New Tool... 


Vapor-Phase Chromatography 


Analysis of gases and volatile liquids is accom- 


plished by the principle of selective sorption. 


W. J. Podbielniak and S. T. Preston, 
ibielniak, Ir 
1g 
pigments moved through the column at 
a different rate, depending on its affin 
VAPOR-PHASE CHROMATOG ity for the calcium carbonat 
RAPHY is a powerful new analytical in the development of 


resultin 
various color 
technique for simple and rapid analysis bands. Each band contained a different 
if gases and liquids boiling up to 500 ¢ pigment and the height of each band 


The separating prin iple is that of se was proportional to the quantity of pig 


lective sorption incolums ha ingupto ment present in the original 


urmple 


000 plates, packed with solid adsorb From this modest beginning, chroma 


ent or with liquid solvent supports don tography has evolved into a method ol 


inert packing The method requires inalysi applicabl tO practs lly 


mall samples Vas is rapid (10 liquids and vapor 





to 40 minutes accurate l to 4 per The term “chromatog: iphy is now 


ent on component its results in most ised as a generic description for the 
cases equal o1 surpass thos with spec proce separation by differential 
troscopi methods: it is a logical s ip Orptior olution, of the 

plement to distillation methods. First nen I PWITHQ TELEX th 


disclosed in 1941 by Dr. A | P. Mar 


tin, Nobel Prize winner, the method 


COT pe 
| A typical commercial apparatus for chromatog 
raphy analysis 


re pect 
has only recently (since 1952) been de 
veloped by European researchers Eng 
land, Sweden and Czechoslovakia 
consequently information on it is pub 
lished mostly in foreign magazines, not 
enerally available in the l S. ‘The 
present article is the first to review 


be ofl of lable | Meet the Authors 
cOmMprenensively a i 1@ aVallabie Liter 


ture, including a simple explanatior 





f the fundamentals of vapor-phas« 
WALTER |. PODBIELNIAK 
iromatography 


ha i background 


1. Introduction lhe term “chro ir ' 
wm chemica 


matography” Wa originally applied to 


the separation of colored plant pig Gustrie While 


if of Michie 
analytical i ecruited b 
method, ‘Tswett described the o join Philli 
techniques for separating colored sub poe eeaiees 
tances and recognized the potential , 
ipphic ation of the se parating prim iple 


ments by selective adsorpt on. In the 


nitial disclosure of | this one ¢ 


o non-colored substances, provided 
uitable methods of detection were 
ivailable. In the original ¢« xperiment 
Iswett used a glass tube filled with 
alcium carbonat The mixed 

nents were added to the top of the 
olumn and eluted (i. leached or 
vashed through the column with a 


suitable solvent. Each of the variou 


ember, 1955 








Vapor-Phase Chromatography .. . 


























COMPONENT 
A 





PHYSICAL PROPERTY OF 
COLUMN EFFLUENT 
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VOLUME OF GAS LEAVING COLUMN 


FIGURE 1—The frontal analysis mixes all components except the first 


to a Stationary solid or liquid medium 
Various forms of chromatography have 
been developed as analytical pro- 
cedures, including (a) liquid chroma- 
tography (mobile phase is liquid while 
stationary phase is either solid, or an 
immiscible liquid supported by an inert 
solid), (b) paper 


and (c) vapor-phase chromatography 


chromatography, 


(mobile phase is gaseous while sta- 
tionary phase is either solid or a non- 
volatile liquid supported by an inert 
The 
to vapor-phase chromatog- 
raphy only 


solid ) following discussion is 


limited 


The two general mechanisms used to 
separate the components of a sample in 
col- 
differential adsorption 
differential solution 


a vapor-phase chromatographic 
umn are (1) 
and (2 or “par- 
tition’). The choice between the ad- 
sorption and partition methods depends 
on the nature of the components to be 
The 


separated apparatus and _ tech- 





PHYSICAL PROPERTY OF 
COLUMN EFFLUENT 








niques are essentially identical, differ- 
ing only in the choice of material used 
to fill the chromatographic column 
Activated forms of charcoal, alumina, 
or silica gel are commonly used in ad- 
sorption columns, while an inert solid 
such as a filter-aid processed from 
diatomaceous earth ) impregnated with 
a non-volatile liquid, is used in parti- 
tion columns 

Separation of the components of a 
mixture by the partition method was 
initially disclosed in 1941 by Martin 
and Synge.*' This development ex- 
panded the scope of the chromato- 
graphic method and made possible 
the rapid analysis of substances of 
considerably higher boiling points 
Much of the development of the 
chromatographic method of analysis 
is due to the contributions of a few 
investigators, including A. ‘T. James, 
A. J. P. Martin and C. S. G. Phil- 


lips, 0,21 23, 24, 26, 2¢ 29.41,4 14.4 in 





DISPLACING 
AGENT 

















VOLUME OF GAS 


LEAVING COLUMN 


FIGURE 2-—in some displacement analyses, the “cutpoints” between adjacent components are 
difficult to estimate 
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England. The principal contributions 
other than those from England include 
the work of Janak*® é, 6,37,38,39 
in Czex hoslovakia, base d on the use ol 
carbon dioxide to elute components 
from an adsorption column, with sub- 
sequent solution of the carbon dioxide 
by caustic at the column discharge, and 
the comprehensive work of Claisen’ 

in Sweden on all phases of the analyti- 
cal method. It is known that consider- 
able 


chromatography has been done in the 


research work on vapor-phase 
laboratories of Imperial Chemical In- 
dustries Ltd., British Petroleum Com 
pany, American Cyanamid Company, 
Monsanto Chemical Company, Ten- 
nessee Eastman Company, Standard 
Oil Company of Indiana, and Shell 
Development Company 
little of 
reported to date in the technical 
literature 

There 


of analysis, which may be 


However, 


relatively this work has been 


are three general techniques 
used with 
eithera partition or adsorption column, 
frontal, (2 


namely: (1 displacement 


and (3 


elution 

1. Frontal analysis of a mixture is 
accomplished by forcing a quantity of 
the sample (in excess of that required 
through the 


column. Prior to entry of the sample, 


to saturate the column 


the chromatographic column is filled 
with some indifferent gas, which is sub- 
sequently displaced. As the mixture 
passes through the column, selective 
sorption retards the passage of the 
more strongly sorbed components, 
thereby permitting the component hav- 
ing the least affinity for the column 
packing, to emerge from the column 
in a pure state. The volume of the mix- 
ture which must be passed into the 
column before the first component ap- 
pears in the column effluent is referred 
of that com- 


as the “retention volume’ 


ponent. The identity of this component 
in the column effluent is established by 
the measurement of 


The 


component in the 


sore physic al 


property concentration of this 


mixture is deter- 
mined by the retention volume and a 
knowledge of the adsorption isotherm 
Subsequent components of the mixture 
appear in the column effluent in ordet 
of increasing affinity for the column 
packing, but each component after the 
first is mixed with all of the compo- 
Thus, at 
break, the first component issues from 


nents preceding it the first 
the column in a pure form, while after 
the second break a mixture of the first 
and second components issues from the 


column, etc. 
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It is the fact that components after 
the first are mixed which makes this 
method relatively undesirable for ana- 
The 


curve for the 


lytical purposes volume versus 


composition eluent 
“chromatogram” ) resulting from the 
frontal analysis of a four-component 


This 


method of analysis is exemplified by 


mixture is illustrated in Figure | 


the charcoal test procedures currently 
specified by the Natural Gasoline As- 
and the Cali- 
fornia Natural Gasoline 


sociation of America 
Association 

The theory and techniques of frontal 
analysis have been described by Clai- 
sen and others.' 

as the 


name implies, accomplished by intro- 


2. Displacement analysis is 


ducing a sample in the column and dis- 
placing the sample with a component 
which is more strongly sorbed than any 
of the components of the sample The 
sample is separated by selective sorp- 
tion as it moves through the column, 
into bands, each of which contains one 
component, The components leave the 
column in order of increasing affinity 
for the column packing. The identity 
of each component is established by 
the continuous measurement of some 
physical property of the column efflu- 
ent. Since each component tends to 
issue from the column in a pure state, 
all components are 
The 


can be 


susceptible to 


identification volume of each 


component determined as it 
leaves the column, making possible the 
calculation of the concentration of each 
component ol the sample 

two limitations to the dis- 


Since 


one ¢ omponent of the mixture is imme- 


There are 


placement method of analysis 


diately followed by another there is an 
This im- 
perfect separation makes it difficult to 


intermediate mixed fraction 


estimate the “cut-point” and thus in- 
fluences the accuracy obtainable, The 
identifi ation ol some ¢ omponents may 
be difficult or impossible by conven- 
tional detection methods (thermal con- 
ductivity and gas density), if two com- 
ponents having similar physical prop- 
erties are displaced consecutively. An 
apparatus based on the displacement 
analysis method was described in 1943 
by Turner ‘and more recently by 
Guild and Clough.” '*'* A 


adsorption column was used to sepa- 


harcoal 


rate components. Samples were dis- 


RETENTION 
—— VOLUME 
OF “A 


IN CARRIER GAS # 
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CONCENTRATION OF COMPONENTS 








VOLUME OF GAS LEAVING COLUMN 


*AS DETERMINED BY THE MEASUREMENT OF 


PHYSICAL PROPERTY 
CONDUCTIVITY 


SOME 


SUCH AS THERMAL 


FIGURE 3—Contamination by adjacent components usually does not exist during an elution 
analysis 


A typi al chromatogram resulting from 


displacement analysis is shown in 


Figure 2 

5. Elution analy SIS IS ace omplished 
by introducing a sample and causing 
the components of the mixture to move 
through the column, by passing a car- 
through the Each 


component moves at a rate depending 


rier was column 


on its “partition coefficient” (solubil- 
ity in the stationary phase) or affinity 
for the adsorbent. In this method of 
analysis, components are identified by 
the retention volume (volume of car 
rier gas passed from the start of the 
analysis until the component reaches 
the column effluent as indicated by the 
detector). A typical chromatogram fo 
an elution analysis of a 4-component 
mixture is shown in Figure 3. The area 


A) under each peak is given by 


SAMPLE 
INLET 


PRESSURE 
REGULATOR 


J cds 


\ 
The area 


amount of each component 


therefore represents the 
volume x 
used to 


this 


may be 
sults. In 


concentration and 


compute quantitative re 


method of analysis, the components 


eluted from the column are generally 


from contamination by adjacent 
Although 


elution analysis has been used princi 


components until recently 
pally with liquid chromatography, this 
technique | exemplified by the alt frac 
tionated charcoal test procedure ce 


a! ribe d by Kine’ 
2. Apparatus and Techniques 


Of the various methods of vapor-phas« 


and Gard 


‘ hromatography described, the 
olle ! 


part 
tion elution method certain di 
THERMAL 
CONDUCTIVITY 
CELL 


ROTAMETER 


(e) 














placed by mercury in the early version 














and by organic vapors in the later 


(d) 
7 
CHROMATOGRAPHIC 


COLUMN 








model. Displacement of samples from (a) 
CARRIER 
GAS 





an adsorption column by means of a 


stream of nitrogen saturated with an 


organic vapor, has been reported.’® * FIGURE 4—Simplified diagram of elution analysis apparatus 


November, 1955—PetroLteum REFINER 











Vapor-Phase Chromatography ... 





tinct advantages over other methods of 


analysis and will be considered in de- 


tail 


In general an elution method is 


preferable to displacement because at 


the completion of an elution analysis 


the 


column is immediately ready for 


another sample while with the dis- 


placement method, the displacing fluid 


must be removed, involving additional! 


Libeae manupulat ton and equipment 


The choice between an adsorption 
elution or partition elution method de- 
pends on the nature of the sample to be 
unalyzed. ‘The quantity of material ad- 
sorbed by the principal adsorbents 

charcoal, alumina, and silica gel 

and consequently the retention volume, 
increases rapidly with increasing mo- 
lecular weight. The relatively large 


retention volumes of hexanes and 






heavier, on adsorbents, result in longer 
time of analysis, thereby losing partially 
the principal advantage of the chro- 
matographic method, namely that of 
speed with useful accuracy. On the 
other hand, the relatively slight solu- 
tion of gases as light as methane in the 
non-volatile liquids used as stationary 
phases in partition columns, results in 
the sc vases being eluted too rapidly to 
permit accurate identification and sep- 
aration. In general it will be found 
preferable to analyze mixtures of light 


gases (as methane through pentanes 








These parts are essential .. . 


eCarrier gas Three gases have been 
used most often by the researchers in 
this field, namely: nitrogen, helium 
and hydrogen 

Helium and hydrogen have high 
thermal conductivities (6 to 7 times 
that of nitrogen consequently they 
show a very high sensitivity to small 
concentrations of eluted components 
The fact that all eluted component 
have lower thermal conductivities is 
an advantage “as all pt aks will appeal 
on the same side of the base line (rep 
resenting the carrier gas). However 
both helium and hydrogen tend to 
diffuse rapidly into the fronts of com 
ponents being eluted from the column 
with some loss of sharpness of separa 
tion. The use of slower diffusing 
nitrogen requires greater sensitivity 
in the detection circuit, but since 
thermal conductivity cells are avail 
able of sufficient sensitivity, nitrogen 
will probably be used for most ana 
lytical work. Hydrogen or helium 
may be substituted when analyzing 
for trace components since the elec 
trical output of a thermal conduc 
tivity circuit, with equal filament 
temperatures, is about 50 times 
greater for hydrogen than nitrogen 
® Pressure controller—- Since compo 
nents are identified by retention vol 
ume (usually measured by time), it 
is essential to maimtain a constant 
flow rate throughout the analysis 
Minor fluctuations or pulsations u 
the flow of the carrier gas will gen 
erally be reflected as an instability in 
the detector output Flow rates used 
vary from 5 ml/min. to 150 ml/min 
depending on the type of sample be 
ing analyzed, A flow indicating de 
vice such as a rotameter is freque ntly 
included in the apparatus, but is not 
essential for accurate analyses, since 
the column may be calibrated at a 
wiven rate and used at this rate, o 


an internal standard as described by 
Ray” " may be used 

@ Sample Inlet The small samples 
required for analysis by this method 
(one to 15 ml. of was, and 0.1 to .0O1 
ml, of liquid) may be introduced by 
iny of several methods. Gaseous or 
liquid samples may be injected int 
the column by means of a hypo 
dermic syringe, through a self-sealin 
rubber cap, located at or near the in 
let to the column, Gas samples may 
also be introduced to the column by 
means of a bypass in the carrier gas 
line, just ahead of the column. Liquid 
samples may be introduced by open 


ing the inlet to the column momen 
tarily and inserting a short length of 
capillary metal tubing (with suitable 
handle), which has been filled with 
sample by capillary action. Sample is 
released from the tube by touching 
end to a small wad of cotton in the 
top of the column, The momentary 
interruption of the flow of carrier gas 
will cause a peak to be recorded (if 
thermal conductivity cell is flow sen 
sitive) which serves as a convenient 
recorded reference mark, indicating 
the start of the analysis 


@ Chromatographic Column The 
columns in general use vary from 
three to eight feet in kl neth, of stain 
less steel or glass, may be folded, or 
spiral in form, and three to ten mm 
id. Adsorption columns are packed 
with activated forms of charcoal, 
silica gel, or alumina, 40 mesh or 
finer. Partition columns are packed 
with an inert solid imipre gnated with 
a suitable non-volatile absorptive 
liquid 


Ihe inert packing should be sized 
by sedimentation, discarding the 
fines. After drying, the inert pack 
ing is impregnated with the sta 
tionary phase liquid. Previous in 
vestigators have used a variety of 
liquids such as: normal dodecane 
dinonyl phthalate, benzyl diphenyl, 
hexatriacontane,’ tri-isobutylene,* sili- 
cones, glycerol, liquid paraffin, and 
others. The stationary phase liquid 
may be distributed over the packing 
by thorough mixing, or may be mixed 
with a volatile solvent and added to 
the pac k ng, the solvent being re 


moved subsequently by evaporation 


Since the retention volume of a 
particular component is influenced by 
the temperature of the chromato 
rraphic column, the accurate identifi 
cation of components requires that 
the column be held at a constant 
known temperature, Once the order 
of elution for a particular column is 
established, it is only necessary to 
maintain a constant column tempera 
ture. The use of internal standards (a 
known material added in known con 
centration to the original sample to 
rive a reference peak on the chro 
matogram ) further reduces the neces 


sity for close temperature control 


The effect of temperature on col 
umn efficiency is not definitely estab 
lished but at least one investigator’ 
has reported that higher efficiencies 
are obtained at higher temperatures 


Higher column temperatures are re 
quired to analyze high boiling com 
ponents (column temperature may be 
50 to 100 C. below the boiling point 
of the component, due to dilution 
with carrier gas Partition chro 
matographi columns have been oper 
ated at temperatures as high as 300 
ot, In the analysis of very high 
boiling or heat-sensitive substance 8, it 
will occasionally be desirable to oper 
ate the chromatographic column at 
reduced pressure However, a column 
packed with diatomaceous exhibits 
a considerable pressure drop (200 to 
500 mm. He. depending on length 
rendering operation under vacuun 
difficult or impossible The use of a 
coarser supporting solid NaCl has 
been reported as a satisfactory solu 
tion to this problem 

@ Detectors Various methods of 
detecting the concentration of com 
ponents in the “eluent mixed gas 
leaving the column) have been used 
including thermal conductivity meas 
urements, gas density (flow imped 
ance bridec), surface potential, 
infra-red spectrometer, and titration 
where eluted substances exhibit acidic 
or basic reactions.” The thermal con 
ductivit method has been used by 
more investigators than any other de 
tection method, because of its sim 
plicity ind high sensitivity The cell 


” highly sensitive and must 


must 
respond nstantaneously to rapid 
changes in composition, Sensitivity to 
flow rate should be the minimun 


compatible with the requirement of 


instantaneous response Most com 
mercial thermal conductivity cells are 
constructed to permit as from the 
flow line to enter the cell cavity by 
diffusion, this affordin itisfactory 
speed of response tor most require 
ments Hiowever, chromatograph 
inalysis re quires specially designed 


cells of materially faster response 

The Various forms ol cells des ribed 
in the literature, in connection with 
chromatographic work, feature flow 
of all the gas through the cell cavity 
lypical designs are described | 

Patton, Ray,” and others. In order 
to follow I ipid chan es in compos 

tion, a recorder with a pen speed ol 
one to two seconds full scale travel 
should be used For MaXimuM versa 
tility, the output of the the rmal con 
ductivity circuit should be attenuated 
in even steps, The thermal condu 

tivity cell must be maintained at a 
uniform temperature 
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by adsorption elution, and heavy 


vapors (as pentanes through octane 
and heavier) by partition elution. 
he basic form of the apparatus used 
for elution analysis is shown in Figure 
+. The essential parts are a) asource 
of carrier gas, (b) a pressure regulator 
capable of giving a constant flow rate, 
¢) a sample inlet, (d) the chromato- 
the detector, 


See box for details on each part. A typi- 


graphic column and (e 


usually a thermal conductivity 


cal commercially available chromato- 


graphic apparatus is illustrated on the 
first page of this article. 

3. Applications of Vapor-Phase 
Chromatography Elution chro- 
matography has been used for the an- 


alysis of the hydrocarbons methane 


through hexane,* isomeric hexane 


and hexenes,** pentanes through 


n-nonane and cyclo-octane. including 
all paraffin components also many of 
the olefins, naphthenes and aromatics, 


in this general range. Gases, such as 


argon, nitrogen, oxygen, hydrogen, 


neon and krypton have been an- 


alyzed using adsorption col 
umns. ¢ Jperating at ele vated tempera 
tures, the (i. to 


been separated and analyzed By 


fatty acids have 


the development of special techniques 
it has been possible to use vapor-phase 
chromatography to identify polymers 


rubbe rs , 


natural and synthetic 
Larger diameter columns, up to 1” and 
20 feet long, have been constructed 
for scaling up sample size to 


although 


grams 


with longer time require 
ments 
It will be noted from the above re 

ports, that the versatility of this gen 
eral method is outstanding, encompass 
ing the full boiling point range of gases 
and vaporizable liquids (although not 
necessarily in only one type of column 
and making 


highly 


polar and other solvents, as 


or analytical operation 


effective use of many selective 


well a» 


chemical reagents” * to accomplish 
separations impossible by distillation or 
other ndoubtedly, 


methods, | many 


with 
the discovery of more effective solvents 


with the 


more applications will be made 


and with more experience 


method 


4. Accuracy Considerations Sinc: 


the Vapor phase chromatographic 


method is relatively new, 18 accuracy 


limitations in research and in routine 
have not 


analytical use reliably 


determined as for older methods. While 


bee n 


the sharpness ol separation ol compo- 
nents may be very high due to the high 
separating efficiency (equivalent up to 


ember, 1955 PETROLEUM 


2000 theoretical plates), inaccuracies 


in the quantitative determination of 


components may be caused by Varia 
tions in the flow of carrier gas, transient 
responses of the detector, et 
The apparently most ob} cllve Stat 

ments on the general accuracy of the 
method indicate from 1 percent to 4 
pere ent'’* deviation on the ¢ omponent 
against synthesis, the lower figure cor 
responding usually to separations by 
partition columns and the higher to ad 
sorption separations It has been stated 
that the results in most cases equal or 
surpass those obtained with spectro 
graphic methods in accuracy, as well as 
in speed; presumably on relatively nat 
row range fractions, It is difficult at 
present to ¢ valuate the accuracy of the 
method on complex full boiling point 
range materials, as usually handled by 
distillation methods, In any case, the 
attainable accuracy is adequate for a 
sreat many practical applications, and 
this fact coupled with speed and with 
relative simplicity of both apparatus 
and its operating technique makes the 
new analytical method promising both 
in research and in the routine industrial 


analytical laboratories 
5. Correlation With Other Ana- 
lytical Methods As 


the chromatographic method not only 


note d abo f 


comes close to being a poor man’s 


spectrograph * as it has been termed 


but is outstanding in its versatility 


simplicity and potentia! for much prac 


tical unprovement Phere will of course 


remain many analytical problem 


where infra-red and mass spectrog 


raphy will be prele rred, or where thes 
diverse methods will advantageously 
supplement each other 

In relation to analytical distillation 
the latter 


has always required supple 


mentary analyses on fractions insepara 
ble by distillation, due to formation of 
small difference in 


Here 


chromatography fills the bill uniquely 


azcotrope very 


boiling point, et Vapor phase 
pe rhap better than any other supple 


Also lor the 


fractions, and for determination of spe 


mentary method impler 


cif components in comple x mixtures 
et apo! phase chromatography 


beginning to compete with analyti 


distillation, having the advantages of 


sumplic ity, and not handicapped with 
high reflux ratio requirement 

However 
still the 
sizable 


analytical distillation } 


only method for handlins 


samples with phy ically sepa 
rate tractions ol 


full 


sample s. no matter how comple x. et 


convenient 7 ap 


plicable to boiling point range 


KEEFINER 


In low-temperature analytical distilla 
natural and cracked 
gases, the natural combination seems t 


be that of the 


tion ol refiners 


highly ck velope d low 


temperature fractional distillation ap 


paratus ol proven high wcurar 


and handling samples of 2 to 20 hqui 


ml with the Vapor phase chromato 


graphi apparatus to simultaneous! 
and expeditiously reso! ve the cracked 
C-4 und perhaps other ordinat ly dith 
cult and time-consuming fraction 
need for any other 


Thus, the hy 


method and the pecial 


without 


suppk 
mental methods h aceu 
racy of the one 


resolving power rand speed ol the ot 


mav be combined 
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FIGURE 1—Freely ventilated process area (Source of hazard located near grade). 


How To Classify Hazard Areas 


Here is the background on the American Petroleum Institute RP-500 for 







classification of hazardous areas for electrical installations. 





L. M. Goldsmith, 
The Atlantic Refining Company, Philadelphia 









THE RAPIDLY increasing use of 


electric 


trical installations present other types the finest in relaying and automatic 


power in the petroleum in- of hazards of an equally serious na- 
ture. In the oil industry these hazards 


are: 


controls and thus is the best insur- 
dustry and the relatively higher costs 


ance against a power failure. 
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installations 


emphasize the need for clear under- 
standing of the requirements for safe, 


of 


introduces 
problems that are not encountered in 
most electrical installations. Special 


insure 


for the 


petroleum industry do not create fire 


and explosion hazards. This concern 


Fire and explosion 
Electric shock 
Power failure 


It is difficult and pointless to at- 
tempt to say which is number one. 
All are serious. A properly designed 
electrical installation recognizes and 
protects against all hazards. Unfortu- 
nately, no single type of electrical 
in all 


enclosure is best 
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point of view of fire and explosion 
hazards, general-purpose equipment 
is totally inadequate, On the other 
hand, explosion-proof equipment 
correctly designed and manufactured, 
properly installed, and carefully 
maintained is best against the dangers 
of fire and explosion. But explosion- 
proof equipment does not have the 


protection against shock provided by 


equipment 

over the fire and explosion aspects has Ha Gencral-purpose type equip- the Safety interlocks, the isolating 
tended to obscure the fact that elec- ment, for instance, is adaptable to barriers, the drawout features, and 
the working clearances found in gen- 

g 25' 7% 25' | eral-purpose equipment. General- 

' -_ | purpose equipment is inexpensive 
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FIGURE 2—Freely ventilated process area (Source of hazard located above grade). 
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SiVe lo use explosion-proo! equip- 


ment where it isn’t necessary 1s 


spendthnift. To use general-purpose 
equipment where it isn’t safe is fool- 


The takes 


full advantage of the best features of 


hardy safest installation 


each type. However, this approach 
is possible only if the degree and ex 
tent of the areas of hazard are clearly 
defined 

There are many practical reason: 
why electrical installations 
though the 


plosion-proof, should be held to th 


even 
construction is fully ex 


minimum in hazardous areas. From 
personal observation of plants on an 
industry-wide basis, there were found 
countless examples illustratine the 
difficulties of adequately policing ex 
electrical installations in haz 


Such things 


ene losure < 


tensive 
ardous arcas as explo 
that are in 


bolts 
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approach is to electric: 


installations in hazardous area 


fusion 


astounding how much con 


disagreement, and inconsist 


ency has surrounded the problem of 
classifying locations as Division 2 


or non-hazardous chaos 


vails on determining the extent 
hazardous area, Opinions have ranged 
vithin the 


from the everythin: 


fence” philosophy to the 25-foot rul 
and ten 


different 


[Disagreement inconsis 


tween organizations 
lerent geographic areas 
understandable 
resulting in 

installation 


are be yond « xplanation Yet they are 


the same organization 


contradiction on the same 


COMMON 


In 1951 the API’s Sub-Committes 
on Electrical Equipment under the 
cha rmanship of the author was 
asked to undertake a project intended 
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FIGURE 4—Tank farm. 


terials be judged flammable if they 
meet the following: 

1. Any material being handled, 
proc essed, or stored at a temper- 
ature above its flash point. 

2. All materials with a flash point 
less than 150 F, 

the first 
The second rule 
conservative judgment backed by the 
combined experience of the sponsors 
Whether a flammable material can 
be present in proper proportions to 
ignite leads to endless complications 
rhis report assumes that if a flam- 
mable material is present, it will be in 
a state to ignite. This assumes the 
worst and thus is conservative 
erally if flammable materials are 
handled in an area, there is a possi- 
bility of their getting into the air 
either normally or as the 
some abnormal occurrence. At 


The basis for rule is ob- 


vious. is based on 


Gen- 


result of 
this 
point “abnormal’’ must be defined 
Abnormal is here in a limited 
is intended to 
things that can go wrong short of a 
major catastrophe. It is generally 
recognized that it is not possible to 
protect against such extremes, Thus, 
except for a few special cases which 
are spelled out in RP-500, any loca- 
tion in which a flammable material is 
handled, processed, or stored 1s haz- 
ardous, 

As stated previously, the NEC cri- 
terion for Division | the 
can be under 


used 


sense, It cover those 


is whether 
location hazardous 
For Division 2 the 


is whether 


normal conditions 
criterion the location can 
be hazardous only under abnormal 
conditions. “Normal” does not neces- 
sarily the situation that pre- 
vails when everything is working 
properly. For instance, an operation 
might be so sensitive to control that 
frequent operation of the relief valves 
occurs, This 
“normal” and if the valves might re- 
lease flammable the at- 


mean 


would be considered 


material to 


mosphere, the location would be 
classed as Division 1. 

On the other hand, if the operation 
of the relief valves infre- 
quently under unusual conditions, it 
would not be “normal.” 
Similarly there are cases where fre- 
and repair are 
would be viewed as 
if flammable material 
released as a result of the 


occurred 
considered 
maintenance 


This 


and 


quent 
necessary. 
“normal” 
might be 
maintenance, the location would be 
Division 1. However, if repairs were 
not usually required between turn- 
arounds, the need to do repair work 
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would not be considered “normal.” 

The hardest part is to arrive at a 
basis for determining the extent of a 
hazardous area. Perhaps a good be- 
ginning is to start with the fact that 
hydrocarbons are generally heavier 


than air. Their behavior in air is 
somewhat like a liquid in that they 
tend to sink to the ground, billow 


and seek and settle 
in low spots, This liquid-like behavior 
leads to several conclusions. 


along the ground, 


1. In the absence of walls, enclosures, 
or other barriers, and in the ab- 
sence of air currents or similar dis- 
turbing forces, it must be assumed 
that a vapor will travel equally in 
all directions. Thus, 
of hazard were a single point, the 


if the source 


area covered by the vapor would be 
a circle. 

2. The locations most likely to be haz- 
ardous are below grade. Those at 
grade are next most likely. As the 
height above increases, the liklihood 
of hazard decreases. 

3. Safe distances or clearances in the 

vertical direction are much less than 

in the horizontal direction 

Another concept that must be un- 

that 

zone 


derstood is there is always a 


twilight between a Division | 


normally hazardous) location and a 


non-hazardous location. Obviously 
one side of an imaginary line cannot 
be normally hazardous and the op- 
posite side never be hazardous. There 
has to be a zone that could be haz- 
ardous under abnormal conditions 
These conditions might be unfavor- 
able air currents, an abnormally large 
release of flammable material, and 
so on 

It is quite easy to acquire an exag- 
gerated conception of the extensive- 
ness of Division | locations. The prob 
able reason for this misconception is 
that it Is very 


to refrain from 


thinking in terms of what could hap- 


hard 
pen if a major piece of equipment 
let go. It dis- 
cipline to think in terms of what can 


happen under 


takes constant mental 


normal conditions 
Surely the failure of a major item of 
equipment is not a normal condition 
abnormal in 


Such an occurrence 1s 


every sense ol the word This does not 
mean the abnormal is not a considera- 
tion in the overall picture. That is the 
the 
light zone that always exists between 


significance of Division 2 twi 


a source of hazard and a non-haz- 


ardous area 
refinery in- 
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REEFINER—lol. 34, No. 11 








STEP 1—Affirmative Answer to Any of the 
Following Indicates the Existence of a 
Hazard: 


COMPRESSOR HOUSE 


NON WoAIM No NNN 





Is the Presence of Flammable Liquids or 
Vapors Having Flash Points Less than 70 
F. Likely? 


Are Any Flammable Liquids or Vapors 
Having Flash Points Under 200° F. Likely 
to be Handled, Processed, or Stored at 
Temperatures Above their Flash Points? 


Soa : a EXCHANGERS . 


, 000 00 O00 00000 00 M00 


UUU UU 

[ T__] _] coouins 
| L___} TOWER 
PUMP 

PIT 


Sw 
| JRACK 
CONTROL 


SUB 
STATION 
ROOM 


FIGURE 5 








STEP 2—Affirmative Answer to Any of the 
Following Indicates Existence of Division 
1 Location: 





Is a Hazardous Gas or Vapor Concentra- 
tion Likely to Exist in the Air Under Nor- 
mal Operating Conditions? 


Would a Flammable Atmospheric Con- 
centration Occur Often Because of Main- 
tenance, Repairs, or Leakage? 


Would a Failure of Equipment be Likely 
to Cause a Simultaneous Electrical Sys- 
tem Failure? 


is the Area Not Freely Ventilated and One 
in Which Flammable Materials are Han- 
died in Other than Tight Equipment or 
Containers? 


Is the Area Below Grade? 
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STEP 2—Affirmative Answer to Any of the 
Following Indicates Existence of Division 
2 Location: 


COOLING 
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Is the Location Freely Ventilated and with 
Flammable Materials Handled in Closed 
Systems (Other than Tight Piping Sys- 
tems) From Which Escape Would be Ab- 
normal, or Stored in Other Than Closed 
Containers? 


Is the Area Next to a Division 1 Area, or 
CanVapor be Communicated toit Through 
Trenches, Ducts, Etc.? 


If Positive Mechanical Ventilation is Used, 
in Event of its Failure or Abnormal Opera- 
tion Could a Hazardous Vapor Concentra- 
tion Build Up? 


FIGURE 7 
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STEP 3—Determination of the Extent of 
the Hazardous Areas: 


PIT g 


PA 





The Extent of a Classified Location is De- 
termined by Applying the Recommended 
Distances Given in Fig. 1 Through Figure 4 


Within an Area Extending 50 Feet From 
All Equipment the Vertical Extent of the 
Division 2 Location is 25 Feet Above Grade 
or Equipment Whichever is Higher. 
Within the Outer 50 Foot Band the Verti- 
cal Extent is 2 Feet Above Grade. 


FIGURE 8 
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STEP 4—Determination of Proper N E C 
Grouping of Atmospheric Mixtures: 
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As Only Hydrocarbons Commonly En- 
countered in Refineries Would be Present 
the Proper N E C Atmospheric Grouping 
is Group D. 
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stallation in a freely ventilated area 
will be found to be a multiplicity of 
Division | locations of extremely 
limited extent. What releases flam- 
mable materials under normal con- 
ditions? Probably most numerous of 
offenders is the packing gland. RP- 
500 concludes that although Division 
| locations may exist around packing 
glands, in freely ventilated areas 
the extent of the hazard is so small 
it may be ignored. Glands located 
where the free dispersion of vapors is 
restricted are different. Here there is 
the chance of the flammable material 
accumulating, and the whole area of 
restricted ventilation should be classi- 
fied Division | 

Clearances recommended in RP- 
00 are presented graphically. These 
recommendations have been based on 
a careful weighing of all pertinent 
factors in the light of the available 
experimental data and the experience 
of a large segment of the oil refining 
industry, 

Figures | and 2 cover refinery proc- 
ess areas with unrestricted ventilation 
where flammable materials are 
handled only in closed systems. It will 
be seen that the extent of Division | 
locations is negligible for above-grade 
locations. All areas below grade are 
considered Division 1. The extent of 
Division 2 locations may be deter- 
mined by applying the clearances 
given in Figures | and 2 

Figure 3 applies to refinery proc- 
ess areas with restricted ventilation 
Note that in this area the entire area 
of restricted ventilation is classified 
Division |. A buffer zone or area clas- 
sified Division 2 surrounds the Di- 
vision | area. Horizontal and vertical 
dimensions are given for determining 
the extent of the Division 2 area 

Figure 4 applies to storage tanks 
and indicates the only Division | areas 
are the interior vapor space of the 
tank and the exterior area in the im- 
mediate vicinity of the vents, Clear- 
ances both horizontal and vertical are 
given for determining the extent of 
the Division 2 area which is indicated 
to surround the tanks, Note the warn- 
ing regarding high filling rates or 
blending operations involving liquids 
with flash points of 70 F or below 

NEC Article 5125 provides a spe- 
cific classification for loading racks 
and gives clearance distances for de- 
termining the dimensions of the classi 


174 


fied area. Thus RP-500 recommends 
Article 5125 be used when dealing 
with loading racks 

RP-500 contains a four-step pro- 
cedure for classifying refinery loca- 
tions. The steps, in the order in which 
they are taken, are for the purpose of 
establishing the existence of a po- 
tential hazard, for determining the 
degree of potential hazard, for deter- 
mining the extent of hazardous area, 
and for determining the NEC group- 
ing of the atmospheric mixture. The 
first two steps consist of a series of 
questions ; the third step concerns the 
application of Figures 1 through 4; 
and the fourth step involves checking 
the flammable material in question 
against the NEC grouping 

sy way of illustrating the use of 
this procedure, consider Figure 5, 
which is a typical refinery unit. The 
lower portion of the figure contains 
the questions making up Step 1. Since 
the answers are affirmative, we con- 
clude a potential hazard exists. Figure 
6 is the same block plan as Figure 5 
except the questions making up the 
portion of Step 2 intended to test for 
Division | are shown. This operation 
indicates that Division | hazards exist 
in the compressor house and cooling 
tower pump pit. These areas are 
double crosshatched to indicate Di- 
vision |. Figure 7 covers the remain- 
which is 
designed to test for Division 2. Based 
on the answers to these questions, it 


ing operation of Step 2, 


is determined that the outdoor proc- 
ess area should be classified Division 2 
and these areas are single crosshatched 
accordingly. Note that the extent of 
the Division 1 and Division 2 areas is 
indefinite at this stage as indicated by 
the irregular perimeter of the cross- 
hatching 

Step 3 is used to establish the ex- 
tent of the classified areas and Figure 
8 illustrates this operation. As_ in- 
structed in Step 3, the clearances 
given in Figures 1, 2, and 3 have been 
applied with the result that the ex- 
tent of the Division 2 areas is as in- 
dicated by the single crosshatching, 
while the double crosshatching indi- 
cates the extent of the Division | 
areas. Note that the sub station, 
which is made up of general-purpose 
equipment, is located outside the 
limits of the Division 2 areas, while 
the switch rack, which is made up 
of explosion-proof equipment, is lo- 
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cated next to the control house, which 
is well within a Division 2 area 

Figure 9 is a continuation for pur- 
poses of illustrating Step 4. Since the 
flammable materials in this process 
whi h might create a hazard are hy 
drocarbons commonly encountered in 
refineries, the proper NEC atmos 
pheric grouping 1S Group D. Thus by 
these fou steps the area has been 
completely classified as to degree, ex 
tent, and group 

In conclusion, we believe RP-500 
prov ides a sound and practical basis 
for accurately and consistently classi 
fying hazardous areas in refineries 
However, this is by no means the end 
of the road. It is expected that RP 
900 will require revision periodically 
as experience is acquired in its use 
Another problem that will always be 
with us regardless of how proficient 
we become in classifying areas is that 
of making sure an installation is put 
in as designed. Designs must be exe- 
cuted exactly and construction super- 
visors and inspectors must be given 
a better understanding of why this 
is important. 

Another phase that needs attention 
is the lack of equipment designed for 
Division 2 locations, and the applica- 
tion of presently available materials 
and equipment not now accepted for 
Division 2 installations. An example 
of this is found in wiring methods 
One of the greatest hazards in the use 
of conduits is the passage of gas 
through the conduit from a_ hazard- 
ous to a non-hazardous area, thereby 
creating a hazard in a supposedly safe 
location, and affording a means for 
a flash to be transmitted to the haz- 
ardous area. Even though seals are 
used, their effectiveness is often ques- 
tionable. The use of mineral insulated 
and armoured cable, though not un- 
derwriters approved for hazardous 
area wiring, would eliminate this 


hazard 


his paper was presented at the 
National Electrical Conference of the 
Petroleum Industry, American Insti 
tute of Electrical Engineers, Houston 
September, 1955 
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FIGURE 24—Friction factor for flow inside tubes 
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Pressure Drop-—-For the purpose of obtaining the highest 
attainable coefficients of heat transfer from the fluids 
flowing inside and outside the tubes it is necessary to a! 


range for fluid velocities which will fully utilize allowabl Equation (31) is substituted in 
20 percent to allow for possible fouling inside the tubs 


| 
10) and increased b 


pressure drops 
Pressure Drop Inside Tubes The frictional pressure 
4 H.99 wh P 

drop developed by fluids flowing through tubes or pipes Ap Fe * 


is expressed by the relation 


-fL(G' 


eD\p 1) inside diameter, 


Ap 
inside diameter, 
The friction factor, f, is a function of the reynolds num friction factor 
ber as shown in Figure 24 acceleration of gravity, 4 
Streamline Flow—When the Reynolds number is less 
than 2,100 streamline flow occurs and line AB of Figure ae ore ~ “rey 8 


24 defines the relationship. The equation of this line is , = leneth. 
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FIGURE 25—Pressure drop for fluids inside circular cross-sections, streamline flow (Nx.< 2,100) 
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FIGURE 25A—tInstructions for use of Figure 25 


DIRECTIONS FOR USE: Line 1: Connect values on w and y’ scales 
with straightedge, Line 2: Pivot straightedge about point of intersection 
of Line 1 with the uncalibrated line until it intersects the appropriate 
value on the tube-size scale. Result is read where Line 2 intersects 
the Sp’, xs.g. scale. EXAMPLE: Bunker C Fuel Oil flows through a 
%" O.D., 14 BWG steel tube at the rate of 416 Ib./hr. The viscosity of 
this oil at average temperature is 190 centipoises and at the tube 
wall temperature is 7 centipoises. The oil has a specific gravity of 0.91 
at average temperature, |—Connect w = 416 and yp’ = 190 with Line 
1. 2—Pivot Line 1 about its intercept on uncalibrated line until it 
intersects 44” O.D., 14 BWG, 3—Read Ap’, x s.g. = 0.45. This value is 
divided by 0.91 to give 0.494 psi per foot of travel for the isothermal 
pressure drop. To take account of the viscosity gradient this isothermal 
value must be divided by 1.1 (u/y.)"” which equals 2.51. Therefore, 
the corrected pressure loss is 0.197 psi per foot of travel 


specific gravity referred to water 
at 60° F 

rate of flow, hr.) (tube 
pressure drop, /sq. ft 
pressure drop, /sq. in 
viscosity at average temperature, (hr.) (ft 
viscosity at average te mperature, 
density, 


centipoises 
Ib. /cu. ft 
Figure 25 is an alignment chart which may be used to 


solve equation (32), and Figure 25A describes its use 


Turbulent Flow—When the Reynolds number for flow 
inside a tube exceeds 2,100 the flow is turbulent, Line 
CD of Figure 24 defines the relation between friction 
factor and Reynolds number for smooth tubes such as 
are always used in tubular heat exchangers. The equa- 
tion of this line is 


0.125 


f 0.0014 +(° =) 
u 43 


Within the range of Reynolds number from 5,000 to 
10,000,000 the friction factor for smooth tubes may be 
represented within +10 percent by the equation 
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(See next page for Figure 26.) 
FIGURE 26A—Instructions for use of Figure 26 


DIRECTIONS FOR USE: Line 1: Connect w and x’ scales with straight 
edge. Line 2: Pivot straightedge about intersection of Line | with un 
calibrated line until it intersects the appropriate value on the tube-size 
scale. Result is read where Line 2 intersects 4p’, x s.g. scale. EXAMPLE 
Determine the pressure drop when 2,360 |b./hr. of water flow inside a 
4%" O.D., 16 BWG admiralty tube at an average temperature of 60° F 
1—Connect w = 2,360 and t = 60° F. (for water) with Line 1, 2 
Pivot Line 1 about its intercept on uncalibrated line until it intersects 
%" O.D., 16 BWG. 3—Read Ap’, xs.g.= 0.104 3. This reading is 
divided by the specific gravity, which is 1, to obtain 0.104 3 psi per 
foot of travel for the isothermal pressure drop 


O.O48 


Equation 44) 1s substituted in (30) and a safety factor 


of 20 percent, to allow for possible fouling inside the 


tubes, is added to yield 


8.57 w'"* yi 


OP: 10 ss ‘2 


Figure 26 is an alignment chart for evaluating equation 
55) and its use is described in Figure 26A 
The values read from Figures 2 
uct Ap’, divided by the 


gravity of the fluid to obtain the isothermal pressure drop 


> and 26 are the prod 
sg. and must he specifi 


per foot of travel 


Viscosity Gradient Pressure drop values obtained 
from Figures 25 and 26 are for isothermal flow in which 
the fluid temperature does not vary. To adjust for the 
effect of temperature gradient through the fluid the value 
for turbulent flow is divided by 1.02 ‘ and the 


value for streamline flow divided by 1.1( y/ ji. 


Additional Pressure Losses-In addition to its path of 
flow inside the tubes the fluid flows through the channel] 
nozzles, channel and floating-head cover, during which 
changes in velocity occur In order to take account ol 
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these enlargement and contraction losses a leneth equal 





Shell Pressure Drop— 
to 61D’, feet shall be added to the tube length in each |. Through Baffle Cutout—The entire quantity of fluid 
pass; this is equivalent to 24% velocity heads per tube flowing through the shell must pass through the openings 


pass of each baffle. The area open for flow is the area of the 





Z 
40°F 


BWG*« Tube gage, Birmingham wire gage 
Dd lutside tube diameter ncnes 
+g Specific gravity referred to water at 60°F 
Ww Rate of flow t nr) (tube 
f Pre re drop per foot of travel, t sq ir 


M Viscosity af average temperature, entiporse: 











FIGURE 26—Pressure drop for fluids inside circular cross sections, turbulent flow (Nx. 2,100) 
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yravity referred to water 
Pressure drop through baffle op 
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FIGURE 27—Pressure drop for flow through baffle opening 





Heat Exchanger Design two outer scales and read Ap’, on the middle scale 


2. Across Tube Bank—The path of flow through the 
baffled shell ol a heat exe hanget 1S complicated and sen 
Sitive to apparently minor structural differences. An ideal- 
ized concept of how the flow could proceed through baf 
fling is shown in Figure 28 from which it is seen that 
after the fluid passes through the baffle cutout it must 
cross the tube bundle to get the opening in the next baf 
fle which is located at the other side of the tube bundle 
The relation used for determining this part of the shell 
side pressure drop is based upon that for a fluid flowing 


ACTOSS a tube bank having a uniform flow area 
For this type of flow the pressure drop is expresses 


-f{N(G 
oP x f ] 


Ihe friction factor, f, is a function of Reynolds numbe1 


as shown in Figure 29 


FIGURE 28—Idealized flow path of fluid through shell 
Streamline Flow—In the viscous region 

seymental baffle cutout less the cross-sectional area of the ) 
tubes which pass through this cutout, ‘The pressure loss (= =) (= ) 
occurring through a segmental opening equals 0.7 of a D b 


velocity head,’ Combination of equations (37) and (3 yields 


8 Le 


Ap ic . P—D 9 


where Figure 30 is an alignment chart which has been prepared 


to permit rapid solution of Equation (39). Its use is illus 
Gy mass velocity through baffle opening, based upon the trated in Fieure 30A 
area of the opening less the area of the tubes passing 


through it, lb./(sec.) (sq. ft Turbulent Flow—-In the region of turbulent flow 
\p' pressure drop through baffle opening, Ib §q. in 


Figure 27 is an alignment chart for the solution of equa 


tion 16 lo use, connect the appropriat values on the 


R 


ay ( 
aY (p/ py 


Of TUBE AMETER 
ISOTHERMAL FRICTION FACTOR 
GRAVITATIONAL CONSTANT 
ef CROSSFLOW wa ve 
MUM CROSSE w Mass ve 
)TAL NUMBER TUBE ROWS 
TUBE PITCH 
* Crossr W PRESSURE DROP 
VISCOSITY AT AVERAGE TEMPERATURE 
, VISCOSITY AT TUBE-WA TEMPERATURE 
DENSITY, 


; 


f QY/ } Ps 
2N(Gi)* 


t 
t 
; 
; 


, 


, 


FIGURE 29—-isothermal friction factor for flow across tube banks 
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FIGURE 30—Pressure drop for isothermal streamline flow across tube bank 
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FIGURE 30A 


Instructions for use of Figure 30 


DIRECTIONS FOR USE: Line 1; Connect G’. and yx’ scales with 
straightedge. Line 2: Pivot straightedge about point where Line | inter 
sects the uncalibrated line until it intersects the P-D scale. Result is 
read where the right end of this line intersects the Ap’. xs.g. scale 


EXAMPLE: Find Ap’. when G’ 56.1 Ib./(sec.) (sq. ft.), yw’ —- 444 
centipoises, P-D ~~ 0.1875" and sg 0.97. 1—Connect G’ 56.1 
and yp’ — 444 with Line 1, 2-—Pivot Line 1 about its intercept on 
uncalibrated line until it intersects P-D — 0.1875. 3—Read Ap’ 
0.111. This value is divided by 0.97 to obtain 0.114 2 psi per foot of 
travel for the isothermal pressure drop 


Substitution of Equation (40) in (37) yields 
1.98 G’.) 4 N 
Ap: 10 y D 


where 


Outside tube diameter, feet 
Outside tube diameter, inches 
Maximum crossflow mass velocity, lb./(hr.) (sq. ft 
Maximum crossflow mass velocity, Ib. / (sec (sq. ft 
Total number tube rows crossed 
P Lube pitch, feet 
P Dube pitch, inches 
Ape Crosstlow pressure drop, Ib 
Ap Crossflow pressure drop, Ib 


sq. ft 
sq) in 
Figure 31 is an alignment chart for solving Equation 
11). Its use is explained in Figure 351A. Figure 31 should 
be used first because turbulent flow is most frequently 
encountered However, if viscous flow occurs Figure i] 
will indicate this condition and then Figure 30 for vis 


cous flow must be used 
Viscosity Gradient——The values obtained from Figures 


10 and 31 are for isothermal flow, To adjust for viscosity 


182 


gradient they should be divided by the viscosity gradient 
factor previously mentioned 
Thermal Design of a Heat Exchanger 


Duty 


ized gasoline at 190 psig pressure from 190 to 100 F. by 


To cool 54,104 pounds per hour of debutan- 


means of 175,000 pounds per hour of cooling water en- 
100 F., under a 
) 


yressure of 45 psig. The gasoline has a gravity of 52 
| | 


tering the unit at 85 F. and leaving at 
API and its viscosity is 0.6 centipoise at 100 F. The 
allowable pressure drop on the oil is 10 psi, and on the 
water stream is 5 psi. Fouling factors used are those 
customary for oil refinery service, 0.001 for gasoline and 
0.003 for water 


tube spacing, 34-inch tubes on !%¢-inch triangular pitch 


Since the gasoline is clean a triangular 


is used and the baffle openings are at the top and bottom 
of the alternately spaced baffles producing a vertical flow 
across the tubes and normal to the 60° angle of the dia 


mond tube pitch 


Heat Load 


4,104 Ib./hi 190 100 0.54 
sTT lb 2 630.000 BTU /hi 
175,000 Ib. /hr 100 — 85 1 BIT Ib 
| 2.630.000 BTU /hr 
The specific heat of the gasoline is found from Figure 15 
to be 0.54 


Gasoline 


Water 


Mean Temperature Difference 
190 > LOO 
100 < R5 
90 41.8 15 
differ 


correction 


Ihe logarithmic counterflow mean 


found in Figure 16 to be 41.8 he 


temperature 
ence 18 
factor to be applied to the logarithmic mean temperature 


difference is found from Figure 18 


R 190 100 100 85 6 
P 100 85 190 85 0.143 and I 
The corrected MTD is 54.1 


from Figure 18 


Selection of Trial-Size Unit-——The unit to be tried is a 


+20-192 having a 20-inch outside diameter shell and a 
tube length of 16 feet 


has already been shown in Figure 3. The unit has 292 


A cross-sectional view of this unit 


tubes of 34-inch outside diameter and the heat transfer 


surface 1s 


A 292 0 1963 sq it. /ft 16 ft 918 sq it 


The over-all coefficient of heat transfer which must be 


attained in this unit is 


2.630,001 
918 54] 
Pressure Drop 
lube Side 
rhis unit has 292 tubes 34-inch OD 16 BWG, 2 pas 
Figure 


The chart for turbulent flow 26 is used 


w 175,000/146 1198 t 93° fF 


From Figure 26 Ap’ 0.027 and Ap’ 0.027 


REFINER 
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NOTE 

When intercept is ABOVE 
this line use chart for 
/ STREAMLINE FLOW 
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earance Detweer tube 
specific gravity reé ferred t 
pressure dgrop across tube Dundie, 


y at average 


temperature 





FIGURE 31 








Pressure drop for isothermal turbulent flow across tube bank 
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FIGURE 31A—Instructions for use of Figure 31 


DIRECTIONS FOR USE: Line 1: Connect »’ scale and middle G’. scale 
with a straightedge, Line 2: Pivot straightedge about point of intersec 
tion of Line | with the uncalibrated scale until it intersects the 
appropriate value on the P-D scale. Line 3: Connect the point where 
Line 2 intersects the middle G’. scale with the G’. scale at the right 
Result is read where this line intersects the Ap’. x s.g. scale. EXAMPLE 
Determine Ap’. when G’, 96.2 Ib./(sec.) (sq. ft.), uw — 05 centi 
poises, PD = 0.1875" and sg 0.74. 1—Connect G’ 96.2 and 
uw = 0.5 with Line 1, 2—Pivot Line | about its intercept on the un 
calibrated scale until it intersects P-D — 0.1875" and note the point 
at which the right end of this line intersects the middle G’. scale. 3 
Connect this last point, the intercept of Line 2 on the middle G’. scale, 
with G’. — 96.2 on the scale at right. 4—Read Ap’.xs.g 0.009 
This reading is divided by the specific gravity 0.74 to give the isothermal 
pressure drop of 0.0122 psi per foot of travel 


pound per square inch per foot of travel. The tube 
length is 16 feet per pass and for additional entrance and 
exit losses a length of 6 D’, feet 6 0,62 3.72 
lotal length is 


‘Total tube side pressure 


feet is added to each tube pass 
2(16 + 3.72) 59.44 feet 
drop 0.027 pound per square inch per foot of travel 

19.44 feet 1.066 pound per square inch 


2. Shell Side 
Through Cutout 


54,104 Ib. /t f 
, =A. 225,000 Ib sq. ft 
0.24 sq. tt 


From Figure 27 Ap’ the pressure 


drop pel baffle 
found to be 0.02 pound per square inch 


b—Across Tube Bundk 


Ls4 


Ihe crossflow area at the horizontal diameter is 19.25 
inches (19 * 0.75 5 inches per inch of baffle 


spacing. After trial and error 


a baffle spacing of 4'/ 
inches was found to be necessary to utilize the available 
shell pressure drop of 10 pounds per square inch as will 


be seen from the following calculations 


54,105 Ib. /hr 
0.1561 sq. ft 
96.2 |b./ (se sq. ft 


346,000 Ib./ (hr. sq. ft 


pe 0.3, P D 0.1875 and s.g. 0.74. From 
Figure 31 Ap’. * s.g 0.009. Divide by 0.74 which is 
and Ap’ 


inch per row of tubes crossed 


the value of s.¢ 0.0122 pound per square 


The number of tube rows ¢ rossed is 16 and the number 


of baffles 38 


Ap. 0.0122 K 16 «* 39 7.62 
Ap’: 0.02 * 38 0.76 
8.38 Ib $q. in 


\ safety factor of 20 percent 1s added which increases this 


value to 10 pounds per square inch 


Over-All Coefficient of Heat Transfer 


ponent coefficients of heat transfer are to be evaluated 


The five com 


and combined to yield the over-all coefficient of heat 
transfer 


The value of h, is obtained from Figure 
Gi. G’. G' 96.2 * 62.5 
Mm 0.5 52 API 


From Figure 23. h 184 3 


0.005 44 


For gasoline ra 0.001 


D D 0.75 0.62 
D, : 0.682 
log. (D/D, log. (0.75/0.62 


(~ t ( D 0,002 82 (9.72 
ai 5.) k \D ) 64 To, 


For water ra) 


0,000 093 3 


0.003. To convert to external tube surface 
multiply by D/D, which from ‘Table 15 is 1.21 
ra (D/D, 0.003 63 


hi, referred to the external tube surface, is found fron 
1,198, t 93° F. anda % O.D. 16 
BWG tube h 606 1 0.001 65 Combining resistances 


by use of equation (19 


Figure 21, For w 


r 0.005 44 

ra 0.001 
D/D, 0.000 093 3 
D/D, 
D/D 0.001 65 

R 0.011 81 84.6 


0.003 63 


It is seen that the unit selected is adequate for the 


spec ihed duty 


A complete list of the literature cited was published with Part 1, Page 


August, 19595, REFINER 
End of Part 3. Part 4 (conclusion) will appear in an early issue 
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FIGURE 1—Once-through yields from n-butane pyrolysis for tubular 
units with exit conditions of 1350-1400 F. and 0-20 psig 


FIGURE 2 





Once-through yields from isobutane pyrolysis for tubular 


units with exit conditions of 1300-1400 F. and 0-20 psig 


Comparing Olefin Unit Feedstocks 


Cost comparison shows that butane may soon be a strong competitor of 


propane as major light hydrocarbon feedstock for ethylene and propylene production. 


James R. Fair, Thomas K. Perkins and Howard F. Rase, 


Texas 


not 


SOMEDAY, perhaps in the 


too distant future, the prices of bu 


he that 


it will be advantageous to us« 


tane and propane may such 


butane 


instead of propane as a charge stock 


for ethylene and propylene produc 


for 


ad 


tion 
the sc 


E\ en current averave prices 
materials indicate 
if the 


high grade propylene is sufficient 


The 


commercial cracking of both propane 


raw in 


vantage for butane demand fo1 


primary products from the 


and butane are ethylene and pro 


pyle ne. The purification ol propylene 


obtained from propane cracking 


however, requires the separation of 


propylene from propane. This step is 
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TUBE NUMBER 


FIGURE 3—Coil analysis curves for n-butane pyrolysis 
lb./hr. charge, single pass, 4” 


as isomerization and alkylation, as 
source materials in the manufacture 
and for direct 


ol synthetic rubber, 


blending with gasoline. Because of 
this use pattern, the price of butanes 
shows fluctuation with business condi 
tions and time of year. The branched 


structure of isobutane gives it a 
premium price but, as will be shown 
later, it is not particularly suitable for 
ethylene-propylene manufacture. The 
price of n-butane may range from two 
to seven cents per gallon, but in the 
Gulf Coast area a steady year-round 
consumer can purchase it for about 
This may be com 
the 


same basis of about 3.5 cents per gal 


1.0 cents per gallon 


pared with a propane price on 


lon, While such figures are, of course 
transitory, the important point is that 
n-butane is about 0.5 cents per gallon 
more expensive than propane, the lat 
ter being a commonly-used 
terial for the 
and propylene 


raw ha 


manufacture of ethylene 


will be based on the 


n-Butane Pyrolysis discussion 


here use of fired 
tubular heaters in commercial prac 
tice, although other devices for ob 


taining the necessary time-tempera 


An 


example of this is the recent paper ol 


ture relationships may be used 


Kilpatrick et al,” in which the pyroly 
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16 


RADIANT ZONE 


Basis: 7000 


ID tubes, 24’-0” long 


sis of n-butane in a pebble heater is 
described 
The 


composition of 


the thermal de- 


n-butane 


kinetics of 
been 
The 


decomposition proceeds as a chain re- 


have 


studied by several investigators 





C3 He 





action which can be expressed ap 
proximately as a first order homogene- 
data ol 
the 
the first 


order reaction velocity constant 


ous reaction. The laboratory 


Steacie 
reliable 


and Puddington'’ give 


most expression lor 


58,700 
— RI 


first-order reaction velocity 


" 10’ 
where k 
constant, sec 


K universal gas constant, 
cal/gm-mole/°K 


absolute te mpcrature, K 


It has been found that this equation 
gives low and thus conservative values 
of | 
Calculated coil-exit temperatures are 
50 F 


slight adjustment of the activation en 


in the higher conversion ranges 


about higher than observed. A 
ergy of 58,700 cal per gm-mole may be 


used to allow for secondary reactions 


Although 
through the 


n-butane decomposes 
formation of free radical 
chains, the overall primary decompo 


sition reactions have been found to be 


CH, C,H, 

CH, C.H, 
H, -+ n-C,H, 
H, + 2C.H, 


sy extrapolating ultimate-yield 
the 


reactions may be 


data to zero conversion, relative 
distribution of these 


found. The values of different observ 


FUEL 





CoH, 





CRACKING 








PURIFICATION 

















C2 He 
CRACKING 




















SEPARATION 


T 














RECYCLE 


CaHe 


PLANT A 





FRESH 
N-CaHio 





N-CaHio 


FUEL 
eatin 
CoHa-CaHe 








CRACKING 














PURIFICATION 














PLANT B 
FIGURE 4—Block diagrams tor Plants A and B 
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ers are in disagreement probably be- 
cause of differences in experimental! 
and analytical methods. The evidence 
is convincing, however, that reactions 


1) and (2) predominat« 


Once-through 
from n-butane pyrolysis are presented 


yields ol produc ts 


in Figure 1. The curves have been 
smoothed from data of various origins, 
but in general have been based on the 
Neuhaus and Marek,* 
of Schultze Weller'® and of 
Egloff, Linn.” These 
data have been especially useful in 
the 


through yield of propylene. The yields 


flow data of 
and 
Thomas, and 


establishing maximum once- 
ap’ ly to coil outlet temperatures o! 
1450 to 1400 F., 
vicinity of one atmosphere 

The 
pyrolysis product is noteworthy. ‘Thus, 
the C 


pylene, as long as no propane is pres- 


and pressures in the 


absence of propane in the 


fraction consists of pure pro- 


ent in the charge stock. 

Some heavy materials are formed in 
the decomposition process. These con- 
sist of 1-2 weight percent heavy ends 
boiling above 350 F., and a highly aro- 
matic fraction denoted as C, + on 
the yield curves. This aromatic frac- 
tion has an average molecular weight 
of 75-80. 


The 
tions for cracking isobutane are 
The 


decomposition is limited to two re- 


Isobutane Pyrolysis condi 
simi- 
initial 


lar to those for n-butane 


actions, however: 


i-C,H > CH, + C,H, 
i-C.H > H i-C.H, 


Reaction 2 
shightly It 
ethylene is 


appears to predomi- 
that 


de- 


nate will be noted 


absent as a primary 
composition product In general, the 
yield of ethylene from secondary re 


a tions is also low Isobutane 1s there- 


fore, undesirable for combined ethyl- 
ene propylene production 


The 


Puddinegton 


data of Steacie and 


are reliable for the 0-50 


kinetic 


percent conversion range 
63,500 


RI 


first-order reaction velocity 


b 10"” (exp 


where k 
constant, sec 


RK universal gas constant, 
cal gin mole K 


ibsolute temperature, °K 


Results of 


Pp rolysis 


commercial tsobutane 


are not available to the 


authors, but it is expected that the 


above equation would give slightly 


ember, 1955—VPetroteum RI 
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Arnold 


from 


conservative 


sions reports commercial 
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activation energy of 62,560 cal pet 
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shown above 

yields of 


Once-through product 
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yield of 


low 


percent con 


version range curves represent 
with fairly the com 


Arnold 


from 180 


mercial 
Since the 


butane is 


eported by 
ethylene 
and since isobutane } 


more costly than n-butane, the rr 


this 


cerned with n-butane pyrolysis 


mainder of paper will be con 


Reactor Design and Operation 


order to illustrate the economi 


the commercial pyrolysis or “crack 
ing” of n-butane, a typical coil design 
calculation has been made according 
to the 
Rase 


7000 pounds per hour of n-butane to 


method outlined by Fair and 


The design is based on charging 


a fired coil comprising 4.50” (o.d 
arranged in a con 
straight 
Che differential heat of crac] 
1? OOO 


0.250” wall tubes 


tinuous pass ol a4 foot 


lengths 
essentially 


ing 1s constant at 


Btu per pound-mole n-butane con 


verted The charge is 
1000 | 


receives heat at 


pre heated se pa 


rately to and in the radiant 


ZOOM 1O.000 Btu per 
surlace Ihe 


shown mn 


hour-foot® outside tube 


coil-analysis curve are 
Figure % 
Im the example design which em 
ployed the uncorrected data of Steacie 
Puddington it will be 
that the va 
1460 F. at 85 
Observed 


ope rating conditions are 


note d 


if he 


pe reent conversion 


and 


temper ture re 


temperature for the irre 
1400} 


itor oft thi 


about 
The operation of a re 
aight-forward and 


design is st quit 


similar to that for ethane and propane 


reactor Thi temperature condition 
omewhat milder 


tube life Per 


for butane are 


V hue h le ad 


dic deco} n 


to longect 
required, and th 


j 


influenced by the inclusion 


mmount c.f »~10 pe 


Althou h 


percent are the usual 


reent 

the chares 
and 80 
mum practicable conversion 


ethane and propane pective 


g5 percent conversion ! 
tained with 1 bhutan 


Product Purification 





Comparing Olefin Unit Feedstocks .. . 





Recycle 





Propylene 
Polymerization 





EGEND 


l 


ae 0) - ty 


Heat Exchangers 


Water Coolers 
Mols Per Hour 


Pressure, ib Per Sq in 


Temperature, Degrees~ F 





Compressor 


Acetylene 
Woter 
Removal Liquid 


R 
; eactors Seporator 
Optional) 


gases from n-butane pyrolysis may be 


separated and purified by conven 
tional methods employed in ethane 
propane pyrolysis. Because of the ab 
sence of propane, the purification of 
propylene is greatly simplifed. The 
methods include low-temperature 
straight fractionation, low-tempera 
ture absorption-fractionation and hy 
persorption, Since the production ol 


ethane is small, and since ethane 


pyrolysis conditions are different than 
those for n-butane, it is not generally 
this 


The C, fraction may either be recycled 


economical to recycle material 


or sold for its content of unsaturated 
materials 
Economics-—The economics of light 
olefin manufacture are complex, and 
depend on more factors than can be 
Volumes of 


private industrial reports are required 


treated adequately her 
to weigh the economics even for one 
specihe location Thus, this discussion 
will be limited to one situation. and 


that one on a general basis 
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ETHYLENE 





Deeth- 
anizer 


Ethylene - ! 
Ethane 
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Depropanizer 


Splitter 


FIGURE 5—Ethylene purification tlowsheet 


| he \ 


are in the primary business of produc 


I'wo plants will be compared 


ing 75,000,000 pounds per year of 


ethylene, and in the secondary busi 


ness of producing approximately 
8,000,000 gallons per year of 95 

mole percent propylene. Plant A will 
be based on commercial propane (95 
percent) as a raw material, with prod 


uct ethane beine recycled to 


a M pa 


rate ethylene 


additional 
Plant B will be 


95 percent n-butane 


reactor tor 


production based on 


with no propane 
material, with 


Impurity as a raw 


product ethane being discharged for 
fuel credit, The plants are represents d 
by the block diagrams of Figure 4. It 
that Plant A 


propane propyle re 


will be note d 


requires 
separate separa 


tion facilities 


Che dash-enclosed purification se¢ 
Plants A Figure 4 


are low-temperature straight fraction 


tions of and B 
ation units such as described by Pratt 
and Foskett 


ure 5 


The flow diagram, Fig 


shows the processing scheme 


PETROLEUM RI 


Material this 
section are presented in Tables | and 
2. The over-all plant yields, in lbs 

100 Ibs, of fresh charge 


purities), are 


balances applying to 


including im 


Plant A 
( Propane 


Plant B 


n-Butane 
Ethylene i 
Propylene 15.4 


I hese 


ethane 


Vic Ids are based on i) pe! 


cent conversion, 80 percent 


propane conversion, and 9O percent 


n-butane conversion 
If Plants A and B produce ethylene 
and propylene at equi alent transfe 


then the 
separating the C 


prices processing cost for 
fraction in Plant A 
the increased 
Plant B 


that the direct and indirect conversion 


must balance raw ma 


terial cost for This assumes 
costs. excluding C separation, for the 


two plants are This is not a 


bad 


purification problems are quite simila: 


equal 


assumption, since the product 


FINER 





as is evidenced from the material bal- 
ances in Tables | and 2. 

The development of the economics 
comparing Plants A and B is presented 
in Table 3. It will be noted that the 
additional raw material cost for the 
butane-based plant is $260,000 pet 
year the return 
on the approximately $1 Million in- 
vestment required for the separation 
of propylene from propane in Plant A 
Thus, the additional manufacturing 
costs for the separation represent a 
debit 
These costs are estimated to be 2.5 


This is balanced by 


against the propane process 
cents per gallon for 90 percent re- 
covery of 95 percent pure propylene 

Che cost comparison is based on the 
following reasoning: 


unit of 
propylene 


(a) Charge the C, separation 
Plant A for its raw material 
Conservatively, this charge would be 3.5 
cents per gallon of contained and recover- 
able propylene. 

1. Raw material charge to propylene for 
Plant A (7,000,000) (0.035 $245,000 

2. Raw material charge to ethylene 
for Plant A $1,630,000 — $245,000 
$1,385,000 

(b) Cost of propylene for Plant A 

Raw material cost + operating 
return on investment = 0.245 + 
0.250 $0.675 Mm annually or 

675,000) (100) 


7,000,000 


cost 
0.180 + 
9.65 cents per gallon 


(c) Raw material charge to ethylene fo 
Plant B will be the same as for Plant A 


Each plant produces the same amount of 
ethylene and the conversion and separation 
costs for the ethylene should be 
equivalent 

(d) Cost of propylene for Plant B 

Total raw material cost minus charge 
to ethylene $1,890,000 $1,385,000 
$505,000 $0.505 Mm annually or, 

505,000 100 


10,310,000 


nearly 


1.9 cents per gallon 


In addition to the favorable eco 


nomics for butane cracking 
Table 3, it should be noted that the 


butane-plant produces over 3 million 


given in 


gallons more propylene annually than 
does the propane process. If this addi- 
tional material is not needed, it can be 
recycled to the pyrolysis step to en- 
hance the over-all yield of ethylene, 
i.e., to reduce the amount of fresh 
butane required 

have 


Order-of-magnitude figures 


been presented here be« ause each 


specific case will be governed by par- 
ticular cannot be 
felt, 


advantages of 


conditions which 
generalized. It is 
that the 
n-butane cracking are very real and 
worthy of both 
high-purity ethylene and high-purity 
propylene are desired 


conveniently 
however. 


consideration when 
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TABLE 3 


Comparison of Ethylene-Propylene 
Production from Propane 
and n-Butane 


PLANT \ 


Charge Stock 
Conversion, percent 
Overall Plant Yid., Wt.- Percent 
Ethylene 
Propylene 
Charge Stock Req'd., Mm 
Gallon, Year 
Charge Stock Cost 
Cents gallon 
$M M/year 
Propylene Production, Mm 
Gallon / Year 
Raw Material Charge & 
Propylene, $Mm 
Propylene Separation Unit 
Total Capital*, $Mm 1.00 
Operating Cost 
Cents/Gallon 
$MM/Year 
Return on Invest 
mentt 
$Mm/Year 
Cost of Propylene 
$Mm/ Year 0.4875 


Cents Gallor 0.65 


0.245 


* Including oon-manulacturing capital 


t Based on four-year payout (before taxe 








TABLE 1 


Material Balance for Ethylene-Propylene—Plant Based on Propane (Plant A) 
Basis: 75 Mm Pounds Per Year Ethylene, 8000 Hours Per Year, 80 Percent C,H, Conversion 


COMPONENT 
Hy 
CHs 
Cals 
CaHe 
CaHs 
CaHs 
( 
( 


«He, Cals 


Recycle 


POTAL 


500.0 


To Ca Separation Facilities 


Furnace 
Charge 


Flows in pound moles per hour 


Demethaniser 
Purnace 
Effluent 


Feed Overhead Bottoms 


229.0 220.0 
406.0 40 
154.0 15.0 
a7 0 10 
07.8 
134.8 
12.7 


5.0 


1326.3 


Ethylene Tower 


Overhead 


Deethaniuer Depropaniner 


Bottoms Overhead Betioms | Overhead’) Bottoms 








TABLE 2 


Material Balance for Ethylene-Propylene— Plant Based on n-Butane (Plant B) 
Basis: 75 Mm Pounds Per Year Ethylene, 8000 Hours Per Year, 90 Percent nC,H,, Conversion 


Flows in pound moles per hour 


Demethanizer 


Ethylene Tower 


Deethanuer 


Depropaniser 
Fresh 
COMPONENT Feed 


Furnace 
Effiuent Feed Overhead 
1340 134.0 144.0 
437.1 447.1 4351 24 2 
Calla 354.0 354.0 


Furnace 
Recycle Charge 


Bottoms Bottoms Overhead Overhead  Bettoms 


Overhead 


Bottoms 


50 139.0 136.0 
Cols 64.0 640 0 43 100 
Cale 136.2 136.2 

CaHe, Cals 21.8 21.4 

CaHio 7 54.7 54 


( + 4a.3 


rOTAl 
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To store fertilizer, Brea is building . . . 


WAREHOUSES-FOOTBALL-FIELD STYLE 


Four warehouses were completed recently to furnish storage for 20 million pounds of prilled ammonium nitrate fertilizer produced by Brea Chemicals, 
Inc., subsidiary of Union Oil Company of California, Each warehouse is 320 feet long by 80 feet wide 


McDonald Bros., construction company for the warehouses, moved about it was required that the warehouses be located well below the crests ¢ 
150,000 tons of hard forming sandstone deposits the surrounding hills 
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FIGURE 1—Flow diagram shows simple equipment required. 


How to Eliminate H2S Odors 


In cat cracker operating area, 


vaste flue gases 


are used to strip H,S from foul water before it reaches 


the sewer. 


Richard C. Shea and Jack Hackathorn, 
C i+ , 


, Oil Comper 


yk lah« ma 


c 
ZvinTies oerv 


Rartlesville 


y 

NO REFINER needs to be sold on 
the 
source of such an obnoxious and tox 
H.S from an 
Engineers at the Cities Service 
Oil Company, Ponca City, Okla., re- 


desirability of eliminating the 


gas as operating unit 


finery, working on this problem, have 
hit upon an inexpensive and satisfac- 
tory solution 

the heat and 


stripping qualities of a source of waste 


3y making use of 


flue gas, the quantity of hydrogen 
sulfide has been reduced by approxi- 
mately 85 percent and the odor has 
been eliminated 

Source of Hydrogen Sulfide —Vh« 
concerned is a Cata 


The 


vapors from this unit contain consid 


opt rating unit 


lytic cracking unit overhead 


erable quantities of steam, ammonia 
and hydrogen sulfide. When the steam 
condenses in the overhead condensers 
of the fractionating tower part ol the 
hydrogen 
the 
producing a solution of ammonium 
sulfide 


solutions are produced by 


ammonia and sulfide is 


absorbed by steam condensate 
sulfide 


the ab- 


Similarly, ammonium 


Vovember, 1955—PetTrRoLeuM 


orber Strippre I and debutaniz r towers 
Phes 


drawn off to the 


condensates in the past were 
sCWT Phe hieh con 
hydrogen 


centration ol sulfide plus the 


reauction in pre ure caused the re 


lease of rather large quantities of the 


This 


all pollution near the unit 


gas to the atmosphere resulted 


in severe 
area and corrosion of ferrous materi 


lable | 


withdrawal 


als in the immediate vicinity 


shows the average water 


rate and concentration of hydrogen 


sulfide in each of the streams men 


tioned 





TABLE 1 


Water Flow | Conc. HeS | Lhe. HeS 
Stream Source Rate—gpm ppm per Day 
wa "A 
(wn 4) 
1.000 ”) 





Process and Flow—-From « xperi 


mental work in the laborator am 


field, it 


sulfide could be 


was found that the hydrogen 


removed by heating 


and with the flue ga 


available at the 


stripping it 


unit site and would 


REFINER 


give the desired results with a mini 
mum investment and operating cost 

This operation required that the 
water be heated to a temperature ol 
190 to 195 F then 
with the flue gas. Because the flue gas 


itself 


and contacted 


is available at 
1000 F 


part of the heat required, In this case 


a temperature of 
about it is uved to supply 
it supplies approximately half of the 
necessary heat 
Figure | is a schematic flow dia 
gram of the system used at the Cities 
The 


water streams are collected in a surg 
towers No 


Service Refinery contaminated 


drum from the unit 


pumps are required to collect thes 


streams as the tower pressures 


thei 


pro 


vide sufficient head for move 


ment 


The surge drum was installed as a 


safety measure to trap and prevent 


any hydrocarbons being carried into 


the stripper. This was necessary be 


CAaAUs the flue vi and hydrogen sul 


fide leaving the stripper is injected 
furnace for combustion of the 


ulfice 


into a 


hydrogen and the inclusion of 


any large amount of a hydrocarbon 


could CAUM operating dilticultic on 
that furnace 


A level i 


drum 


miaintaine 


with an interface level control 


and an hydrocarbon which ma 


collect in the drum, flow to the oil 


ewer through an overtlow line which 


is 1 cated directh ibove tiie watel 


level in the drum 


Phe stripper char pump takes sus 


tion from the surge drum and pump 


the water into the top ol if irippel 


Lhe tream 1 partially I | just 


before entering the tower by steam 


which 1 injected directly into the line 


The outlet water from thi towel 


ving been tripped of about 85 per 
hydrogen sulfide flows di 
into the sewer 

The flue vas flow 
ot the 


pider 


cent of thre 
rectly 
into the bottom 
distribution 


Ii ill 


in the flue ga 


tower through a 


Because ol the quanti 


ol catal contamed 


the pides cirect thie i downward 


to minimize the po bilit ol plug 


ring the pider Phe flue i plu thie 


hydroven ulfice removed trom the 


out the top ol the towel 


I then niected into a ga 


proc furnace mmmediately 


rie burner here tive 
burned 


Dower Des« ription ‘The tripper i 


a 2.)-loot 


diameter) by 40-foot cat 


bon steel tower. It has no trays 


but 


cdot ha ‘ ‘ ven foot ection ol 
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How To Eliminate H,S Odors... 





REMOVAL OF H2S FROM FCCU WATER 





COMPOSITION OF SAMPLES 





(1) Absorber-Stripper 4 Debut. (2:1 Ratio) 


(2) Absorber-Stripper 4 Debut, (2:1 Ratio) 


(3) Fractionator 4 Absorber-Stripper 


4 Debut, (14:2:1 Ratio) 


H2S 





PARTS PER MILLION, 








10 20 
Minutes 














Vv 20 


Bubbling Time, @175° F., Minutes 


FIGURE 2—These lab tests were made to find a satisfactory removal process 


Raschig ring packing located imme- 
diately above the flue gas inlet to 
distribute the flue gas evenly. A 27- 


foot level of water is maintained in H.O 


the tower during its operation which 2NH, + HS NH,).S 
protects it from hydrogen sulfide cor 

rosion and provides the necessary As hydrogen sulfide oxidizes to free 
contact time between water and flue — sulfur, the free sulfur dissolves in the 
gas. Since the corrosion attack by ammonium sulfide solution to form 
hydrogen sulfide is most severe in the ammonium polysulfide 

vapor phase, only the top section of 


3. HO (NH,), S. 


the tower requires corrosion protec (NH,),:5S +5 


pares Removal of Hydrogen Sulfide 


Basic Reactions—-Ammonia and The yeactions shown above were the 


hydrogen sulfide combine to form basis of laboratory work undertaken 
ammonium sulfide and ammonium to find a satisfactory process for the 
hydrosulfide. The reactions are re- removal of the hydrogen sulfide from 
versible and decomposition of these the contaminated water streams 

compounds in a water solution readily The ammonium sulfide solutions 
occurs with the addition of heat to produced by the catalytic cracker 


produce the original reactants fractionator columns were subjected 
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RICHARD SHEA joined Cities Serv- 
ice Oil Company at the Ponca City, 
QOkla., refinery in 1950, after receiving 
his B.S. in petroleum refining engi- 
neering al the I niversity ot Tulsa 
Now a process engineer in the home 
office at Bartlesville, Shea received as 
signments at the Ponca City refinery 
which included a year in the Engi 
neering-Maintenance department, a 
year as an operating-shift foreman 
and two years in the Process Engi 


neering department 


JAC K HACKATHORN is a chemist 


at the Ponca City refinery. He was 





to several types of laboratory tests 


l'ypical results are shown in Figure 2 


Curve 1, Figure 2, was obtained in 
the laboratory by blowing a solution 
containing 14,000 ppm as hydrogen 
sulfide with air at 175 F. for 30 
minutes. At the end of this time the 
solution contained 440 ppm as hy 
drogen sulfide. Curve 2 was obtained 
by blowing a similar sample with flue 
gas, This test was conducted at the 
unit site where flue gas was injected 
into the sample by means of a copper 
line connected to the stack. The tem 
perature was maintained by keeping 
the sample in a water bath which 
was heated with a steam coil. The 
hydrogen sulfide content was lowered 
from 11,000 to 1760 ppm 

The lower final results shown on 
Curve | were probably due to addi 
tional oxidation of hydrogen sulfiide to 
free sulfur by the oxygen in the ai: 
and to the difficulty in maintainine 
the elevated temperature required 
when running the test for Curve 2 

A sample approximately the antici 
pated composition ot the proposed 
stripper feed gave the results shown 


by Curve 3. Hydrogen sulfide re 
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with Phillips Petroleum Company at 
Texas 
1944 


He served as an Armed Forces Insti- 


its butadiene plant in Borger, 


when he entered the Army in 
tute instructor in the Philippines and 


1946. After 
returned to the Uni 


was dis harged in leaving 
the service, he 
had re 
1945 


master's 


versity of Tulsa. where he 


ceived his bachelor’s devree in 


and started work on his 
which he completed in petroleum sci 
ences. He worked at the Stanolind 
Oil & Gas Company’s synthol project 
at Garden City, Kansas until its can 
1949, when he 


Cities Service organization 


cellation in joined the 





about 80 percent at 175 


190 F 


percent 


moval 
F. ‘Tests at 
to YO 


was 
indicated that 85 
removal of hydrogen 
sulfide could be « xpected at the higher 


le mperature 


Test Method Hydrogen 


was determined by the 


sulfide 
standard 
iodimetric procedure in which an e> 
CeCSS ol iodine solution 1S added to a 
iodine 
Phis 
test 1s used as a rapid control method 
other 
test to 


sample and the unreacted 


titrated with sodium thiosulfate 
and is only since 


Ww ith the 


This is the reason for 


approximate 
substances interfere 
some extent 
listing the concentration of hydrogen 
sulfide as so many hydrogen 


sulfide.’ 


! 
ppm a 


Effect of “Adding Acid 


tion of hydrochlori« 


The addi 
acid to solution 
containing 600 to 700 ppm as hydro 
gen sulfide reduced the concentration 
to around 13 ppm when the solutions 
were agitated with either air or flu 
gas. Acid was added until the methyl] 
orange end point was reached 

If a supply of spent acid is avail 
able in the plant this gives a good 


\ 


Vovember, 1955 


FIGURE 3—Stripper tower has no trays but 
does have a seven-foot section of Raschig rings 


method of eflecting practically 100 


sul fice 


vould 


removal of hydrogen 
of fresh acid 


xpensive 


perce nt 
Phe use 


he Oo { 


howe Ve 


pH Change During Tests 
teresting to note ce | 
the pH of the 


during the 


oure 
ution rose 
first ten minute 


test when the hvdrow ulficl 
During the re 


pH de line ad 


most ol 


loosel 


PCr 


evolving most rapidly 
mainder of the test, the 
slowly. This 
the hydrogen 
held in 
allows a rise in the 


tion Lhe 


indicate that 


ulfide is rather 
solution and it 

pH of the hu 
balance ft the h 


ulfide is pre 


drogen 
umabl combined vith 
ammonium ulfide on 


hydrosulfide 


rritic h 


Lithonia as 
ammonium which de 


composes at a lower rate and 


with a corresponding increase in pH 


Results Vs. 
Operation — Thy 


Laboratory Stripper 
hydro 
ppm at 


195 |} 


were ob 


solubility of 
ulfide in 
and 410 


this 


gen 
175 | 


results of 


water! | 09 


ppm at ana 


magnitude 


tained in the laboratory when using 


flue gas as the stripping agent. Lower 


results were obtained when using air 


FIGURE 4—Surge 
slugging into 


drum prevents hydrocarbon 
furnace gas system 


due to oxidation the ulfur com 


pounds as previou ly mentioned 


The operation of the 
| 


tripper pr 
duced effluent rane. n hi 


ulfice 


qiarove ti 


content trom 490 to /BO ppm 


depending upon the operating condi 


tion d ulnmarize 


tion 





TABLE 2 


Ppm Io Pom Out Temp. Ou 





thi particular 
olves the ce 

{ poly sulfide 
ulfide by the add 

tripping the hyrogen 

as it Pormec 
reduced to 
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FIGURE 1-—Schematic flammability diagram at constant pressure 


Careful! Mists Can Explode 


Contrary to popular opinion: 


® Mists can propagate flames. 


© Vapor pressure is a poor index for judging mist 


J. Eichhorn, 


The Dow Chemic al Co 


Midland, Michigan 


REFINERY AND chemical plant 
as a rule aware of the 
The hand- 


line of flammable liquids in open sys- 


personnel are 


hazards of gas explosions 


tems is considered safe at temperatures 
below the flash point. It is not com- 
monly realized, however, that mists of 
combustible liquids at temperatures 
well below their flash points can be 
fully as explosive as vapor-air mix 
tures. The recent report of a mist ex 


plosion in the chemical industry 
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prompted an experime ntal and litera- 
ture study of mist combustion 
Sufficient experimental combustion 
work was done to demonstrate that 
mists of flammable liquids at tempera- 
tures well below their flash points 
Che test 


were 


would propagate flares 


liquids at room temperature 
atomized into an open 11” x 30” glass 
An ex 
plosive mist concentration was ob 


tained by 


pipe with a two-phase nozzle 


appropriat adjustment of 


PETROLEUM 


flammability. 


the fuel/air ratio and then ignited by 
a high voltage discharge Fight liquids 

lable 1) ranging in flash point from 
110 to 615 F. were ignited in the ap 
Mist of the 615 F 
nut ol propagated flames as readily as 
the 110 F, Stoddard, Only the o-dich 
I robenzene propagated 
difficulty 


quickly showed that (1 


paratus flash pea 


flames with 
This experimental worl 
ol flam 


flames 


mists 


mabl 


} 


liquids can propagate 


vapor pressure isa poo! inde x lor 
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MET HOO 
Ps FUE 


REFERENCE (To 
FLOW METHOC 
Je 


NITION, SECONDS 


TIME FOR | 


REFERENCE (9 
FLOW METHOL 
KEROSINE 


FIGURE 2—Ignition delay as 
temperature 


a function of 


judging mist flammability, and ) 


mists of chlorinated compounds art 


partially self-quenching 


Before proceeding with a cise ussion 


of the factors involved in mist com 


bustion, a tew general remarks on 


combustion might be of value. In this 


cdliscussion, the term combustion 


wave is to be thought of as a burn 


ing zone propagated through a flam- 


mable medium by heat and mass 


transier processes at a velocity less 
Dh 


tained by a continuous transfer of heat 
the 


than that of sound wave 1s 


sus 


from reaction zone to the pre 
heat zone where the unburned fuel is 
brought to ignition tempt rature 

Mist Formation — Dispersions of 
liquid droplets in air can be obtained 
by atomizing the fluid or by flashing 
the hot liquidand subsequently quenc h 


cold gas. In 


refinery operation, a break in a hot oil 


ing the vapor with a 


line could result in considerable mist 


formation by such a flash-quench 
operation, Droplet diameters in mist 
formed by this technique range i 


size from about 0.5 to 10 microns 

with the major portion in the 10 mic- 
ron range Although particle size is 
expected to be a factor in mist explo 
sions 


ible 


explosions a decrease in particle size is 


no quantitative data are avail 


Hartmann‘ reports that for dust 


accompanied by a decreas in the 


Triinimiuim energy required for ign 


This could well be true for mist 


For the 


heat is required to bring the liquid to 


tion 


particles smaller drop, less 
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TABLE 1 
Properties of Experimentally Ignited Mists 
Viscosity 


100 F 
Ceatistokes 


Density 
60 F 
acm’ 


Flash 
LIOUID I 
toddard 
Dispersol 
Dowtherm | 
Dowtherm A 
Mineral Sea 
I50 N HVI 
woN HVI 
Peanut Oi 
Note Heat 
un 





Thus 


might expect a decrease In niu 


the ignition temperature one 


ignition energy with decreased pal 


ticle size It is also known that ver 


fine particles exert a greater vapor 


pres ure than that obse« rved over @€x 
tended surfaces. Calculations indicat 


however, that this is a factor only for 


mist particles below .01 micron 


Mist ignition can be 
what are 


Ignition 
ated by 


imiti 


termed ma les 


{| 


SouTCE Open tlatrne ol 


spark 
heated bod hot wire 
In the Le 


combustion® the 


projectiles 
wis and von Elbe concept of 
heat transferred from 
the reaction zone to the pre-heat zon 
is thought of as an enthalpy exc 

The heat shed either 
by the or by the 


Ing 


has to be furn 


nition sourc: burn 


For 


bustion wave it can be 


operation a spherical com 


hown that 
below a certain critical wave diamete1 
not ell 


the combustion proce is 


and the enerey for wave 


added by an 


ignition by 


sustaining 
must be 
For 


eners it 1s 


propas ation 


ignition source mini 


mum nece ary that the 


energy be transferred in a volume 


mall in relation to the volume at 


critical diameter and in a time in 


val short compared to that re 


quired lo! rowth to the critical dia 


! 
In this 
from the 


period ol ave 


energy ignition ource per 


unit area of wave tront continuously 


while the 


reaction 


decrease from chem 


ical 


enriers 

continuously increase 
through 
condition. If thi 


than that 


As a result the 


system passes 
a ninimnuin energy 


munimum cnerg is reate! 
tain the reaction the 


Lhe Wave 


required to su 


Hame propagates lront at 


LFINER 


tains this energy condition in about 200 


microseconds A self-propagatins 
flame attains a steady temperature and 
L000 micro 


flame velocity after about 


scr onds Minimum energies re quired 
to lignite vapor air mixtures under spe 
ihed conditions have been re ported by 


No such data are 


available for mist explosions, but it is 


| Cwis and von Elbe 


recognized that more enerey is re 
quired probably because of the vapor! 
avon step 

lonition can take place with sources 


below the flame temperature, but the 
nu ene! \ 


higher 


the rate of chemical reaction drop: olf 


requirements are 
at lower temperatures because 
rapidly lo promot combu tion at 
ma of the 


he ited 


these conditions a laree: 


flammable medium must by 


peneti juired 


and a correspondingly 


decper heat ition 1s reé 
larger expend) 


Ihe mini 


tion unde 


ture of energy is needed 


mum time required lor ign 


these conditions increase harpl 
the source | crease 


Lite: 
both tathe and flow 
1. The data ol 


tf mperature ( 
dela 


cond 


iture i@nition data for 
von are 


plotted in Figure 


the 


low 


tion hip hirst 
Lloyd's w of 


dome hy 


rf porter 


nee it Wa 


kerosine, ete into a hot 


Ihe 
lgnition tel 
dela tine | 


stream data how the 


creas inh perature rt 


quired at the low ndey 


outd 


oor condition vith normal an 
movement tenition of fi unmable mi 


vould prob ibl 


hort 


by heated bods 


place only if ver 
“ red. ‘Thi 


ere reau ould require 
hot oOurce 


Num 


nhiqnue ha 


additional nition tech 


rted. Of 


erou 
pecial 
| 


unael 


velding 


interest ire 
taken t 
palt 


icre 


ave 

drop 

the held 
that 


found 


parti le 





Careful! Mists Can Explode . 








TABLE 2 
Additives to Form a Non-flammable Spray* 
Oll— 1430 F. Minimum Ignition Temperature 
GASEOUS ADDITIVES 


Type Percent of Vapor 
Nz w 

COs 22 
CHabr** 5.2 


Kemarnder Aw 





LIQUID ADDITIVES 


Type Parts Part of Oil (We 
Carbontetrachloride Lo 
Chloroform 5.0 
Dichloroethylene 
Triehloroethylene 
Tetrachloroeth y lene 
Methy! Bromide 
Bromotorm 
Methy! Iodide 
Methylene lodide 
Water? 


* Ref. Burgoyne, J. H. and Richardson, J 
p. 2 (1949) 
** Chemical quenching type additive 
1 Chemical quenching effectiveness about that of CHaBr 
1? Plus 2-3 percent triethanolamine to emulsify 
and oil 


water 





pressure, but rather depended almost 
entirely on the heat necessary to bring 
the droplet to its boiling point and 
evaporate the liquid. Thus the heat 
of vaporization at the boiling point 
rather than the vapor pressure of the 
fluid is of fundamental significance 
Recent 


Simpson'® on the burning of indi- 


in mist explosions work by 
vidual particles likewise indicated 
that significant vaporization preceded 
ignition of the vapors 
place when 


Burning took 
the drop surface was 


close to the boiling point. Godsave 
also showed experimentally that the 
mass rate of change of a burning par- 
ticle was proportional to the particle 
diameter, The larger particles in a 
mist burn at a greater rate than the 
smaller The life of 


particle, however, can be shown to be 


ones a burning 
proportional to its original diameter 
squared, Thus the small particles ac- 
tually disappear before the large ones 

The analysis of a complete spray 
has been reported by Wolfhard and 
Parker.'* In this 
spray was fed 
The 


1) a pre-heat zone, and (2) 


work a kerosine 
continuously to a 
burner flame consisted of two 
regions: 
a luminous zone where the reaction 
took place. In such an operation most 
of the heat (95 percent) for fuel evap- 
oration is transferred to the particle 
by convective mechanism rather than 
by radiation, The time to evaporate a 
10-micron kerosine droplet in the pre 
flame zone is about 25 milliseconds 
Additional data 


the vaporization-ignition mechanism 


which substantiate 


are reported by Haber® 
They that the 


and Jones 


found lower limit of 
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flammability expressed as pounds 


fuel/pound air) for fine droplets is 
that for the 


This is shown in 


essentially identical to 


\ apor -alr mixture, 


the schematic flammability diagram 
of Figure 1. The familiar vapor flam- 
mability region is of importance only 
at temperatures above the flash point. 
Ihe mist flammability region, how- 
ever, extends below this temperature. 
Thus mists of flammable liquids can 
be a hazard even at temperatures well 
below the flash point. Present data 
indicate that the concentration limits 
of flammability for mists and vapor- 
air mixtures are approximately iden- 
tical at the same pressure.’ 

Although the proper fuel/air ratio 
is essential for combustion, the homo- 
geneity of the mist is an all-important 
factor in the propagation of the flame 
Experimentally Haber® found that the 
explosion velocities were slightly lower 
in mists than in vapor-air mixtures 
but increased some with increasing 
droplet concentration. Large mist par- 


ticles gave uneven burning rates 


Quenching— Mists 


non-flammable by 


can be made 


additives which 
inhibit flame propagation. As men 
tioned previously, heat has to be 
transferred to the mist for vaporiza- 
tion and ignition. The flame is effec- 
tively quenched if sufficient heat is 
removed rapidly enough from the 
burning zone to prevent flame prop- 
agation. Non-flammable gaseous addi- 
tives such as N, and CO, (see Table 
2) can sufficiently dilute the mist to 
such a point that insufficient heat is 
available for flame propagation. The 
relative effectiveness of the various 
gases depends in part on their density 
heat 


tivity. Heat quenching by evaporation 


specific and thermal conduc- 
also 
Burgoyne and Rich- 


ardson® report that oi] mists can be 


of non-flammable additives is 
highly effective 


made non-flammable by the addition 
The 


rapid removal of heat by the evapora- 


of water to the spray mixture 


tion of the water quenches the flame 


Flames can also be very effectively 


quenched by the addition of materials 
which chemically inhibit the burning 


process. Numerous mechanisms of 


burning have been postulated In 
these the OH radical plays an import- 
By reacting the OH radical 
HBr, HI, or HCI'® the 


process can be effectively 


ant part 
with either 


burning 
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stopped. Additives of this type were 
and Richardson 
Table 2. Halogen ef- 


flame quene hing fol 


tried by Burgoyne 
and are listed in 
fectiveness for 
lows the pattern [> Br Cl 
Mists of 


liquids can be fully as dangerous as 


Conclusions flammabk 
vapor-air mixtures. Fuel factors such 
as heat of vaporization and chemical 
composition are much more signifi 
cant than flash point for evaluating 
Con 


flammability for 


the hazardous nature of mists 


centration limits of 


mists and vapor-all mixtures are ap 


proximately identical 
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Handling Reduced Crudes. «©: is: sii tin oi Cn 


Substantial gains are made in gasoline, LPG, 


and solvent yields by vacuum flashing and visbreaking. 


Forrest S. Allinder 
( & moar + ( 


~ y ‘ 3 


VACUUM 
API 
tion 


flasher tar 


flashing of the 10 
residuum from crude fractiona 
followed by visbreaking of the 
bottoms, increases the re 
covery of feed stocks for the catalytic 


cracking units and reduces the pro- 
Los 


Union Oi] Com- 


The vas oil re- 


duction of residual fuel oil at the 
Angeles 


pany of 


refinery of 
California 
covered at the vacuum flasher is sub 
sequently cracked in the Fluid 
catalytic cracking unit to produce 


Visbreaking of 


produces additional 


high octane gasoline 
the flasher tar 
gasoline and gas ojl stocks, reducing 
the quantity of cutter stock required 
for fuel oil blending 

Flashing the reduced crude oil at 
775 F 


about 45 percent ol 17 


absolute yields 

API gas oil 
API tar, Vis- 
breaking of the tar yields about 9 per- 


400 F 


and 75 mm. He 
and 55 percent of 5 
cent of 


endpoint gasoline, 16 


vember, 1955 


HOO 


725 1 


percent ol 1.4 


percent ol endpoint vas 


il and 7 ) 


racked residuum 


\ simplified flow diagram of the 
residuum proces ing stems is shown 


in Figure | Ihe 


crude 


combined residua 
flow © 


heated 


from distillation units 


the vacuum flashing unit, are 


to 775 F. and ar passed to the va 
column. Heavy 


uum flashing vacuum 


gas oil is flashed off and the tar bot 
toms are pumped without intermedi 
Exces 


ate cooling to the visbreakers 


tal above visbreaket charee Capat 


ity 1s produced directly to straight 
fuel oil 


reaction produc ts 


run storage The visbreaker 


flow to the low 
pressure evaporators where the lighter 
flashed. ‘The 
from the pressure e 


fuel oil 


oils 


oils are heavy bottoms 


low vaporators 


flow to the vacuum towel 


where heavy suitable for cutter 


visbreaker cycle stock. are 


Phe 


final 


stock or 
flashed and removed bottoms 
this 


blended with cutter stocks to produce 


product from tower } 


bunker fuel oil 


PerroLceumM REFINER 
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ALLINDER j 1 pro 
{f California at its refinery in Lo 
Anveles, A chemical 
ngineering gradu 
iliforn 
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nolo 
alsoreceived 
master dewree Al 
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Mil in 1950. H 
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niay 


COMM IANY ’ 
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alilornia, he 1 


AIChE 


istered enyvineer in ¢ 


member ol ( N¢ \ 
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1 he vishbreake! tem actuail 


part ol a combination thermal crac} 


ing unit Ihe unit consists of two 


dientical cracking ection operatin 


in paralle} ith the hehe product 


tabilizer and the 


voing to a common 
hear 
fuel oil 
heavy « 


( parate 


product oie to a common 


Vacuum towel! Light and 
cracked i 
ind flow to the high 
Here the light 


lashed overhead and the resi 


italytic va oil are 
heater 
pressure f aporator 
oils are 
dua flow to the low pressure evapora 


tor 


Vacuum Flashing Unit Operation 


The man unique feature of the 


vacuum flashing unit are best pre 


ented by a de cription of the tower 
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and its operation 


flasher 
API residua from three crude distilla 


lhe vacuum receives 10 


tion units without intermediate cool 


ing or storage and at sufficient 


pres 
sure so that no feed pump is required 
Ihe flows of treams are 
level while the 
which amounts to about one 
the total charge is flow 
The feed, at 675 | is split 
into four parallel streams and flows 
to the 


two of the 
controlled. third 
half of 
controlled 
about 
heater These streams are 
measured and controlled by flow con 
trollers, which in turn are reset by a 
pressure controller whose sensing ele 
ment is located in the common header 
just upstream of the 


flow controller 


motor valves. This system of heater 
charge control adjusts for fluctuations 
in the feed the unit Ws the 
flows from the three crude units vary 


The 


heated to 775 F. Steam, at a pressure 


rate to 


four residuum streams are 
of 50 psig, flows through separate 
tubes in the same heater and is super- 


heated 750 F. The 


residuum and superheated steam are 


to about heated 


transferred to the vacuum flashing 
column through separate lines 

The vacuum flasher tower contains 
14 bubble cap trays. It is lined with 
type 316 stainless steel from Tray 5 
to the bottom. All bubble caps and 
trays except Tray | are made of type 
116 stainless steel. Tray 1 is made of 
A diagram of the tower 
is Shown in Figure 2 
three The 


serves as a heat exchanger for cooling 


carbon steel 
The tower has 


sections upper section 
and condensing the 
the middk 


tionator, 


vacuum gas oil, 
section 
the 


serves as a strippe I 


serves as a frac- 


and bottom section 
The flasher oper 
ates with a pressure of about 75 mm 
The 


circulating reflux streams which con 


Hg. absolute at the flash zone 
dense and cool the vacuum gas oil are 
adjusted to maintain heat balance in 
the tower 
The heated 


above Tray 


feed 


tangential 


residuum enters 
10 through a 
inlet. The liquid from the feed, plus 
the runback liquid 


through five stripping trays 


down 
10-14 
countercurrently to the superheated 
stripping steam. The tar at about 670 
F. accumulates in the “boot” and is 


flows 


pumped to the tar surge drum or to 
fuel oil storage 

6-9 
feed inlet make up the fractionating 


The four trays just above the 
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ection. This section is provided to re- 


duce entrainment and to fractionate 


out heavy metal 


contaminants trom 


the vacuum gas oil Liquid runback 
flows 


Tray 


amount of runback 


from the fractionating section 


external line from 
Pray 10. The 
is controlled by the 
reflux 


section 


through an 
9 to 
rate of hot lower 
to the top ol the fractionating 
Tray 6 
Iwo trays 1-5) above the frac 
tionating section cool the rising Vapo! 
condense 


cent of the 


and approximately 90 pet 


tower ove rhead stream 
All liquid runback is drawn off on 
9 to the 


lray circulating reflux surge 


drum. A small part of this hot stream 


is returned directly to Tray 6 as hot 
Cooled lower circulating 
reflux at 400 F, is 
of the main condensing section 


| ‘The the cir- 


culating reflux drum joins the uppe1 


lower reflux 
returned to the top 
Tray 
excess gas oil from 
from Tray 
} and is further cooled to 200 F. A 


portion is further cooled to about 165 


circulating reflux stream 


F. to provide top reflux. The remain- 
der is pumped to storage 
Final oil 


cooling 1s done in the top three trays 


condensing and vapor 
Most of the overhead vapor is steam 
All liquid runback is drawn off on 
lray 3 and flows to the heat exchange 
system, Cooled upper circulating §re- 
to control 


flux is returned to Tray 1 


the tower top temperature 
The vapor leaving the top of the 
vacuum tower is mainly steam plus 


some oil 


vapor, air and light hydro- 


Most of 
the 
and flows by gravity 


carbons the stream is con- 


densed in overhead condensers 
to the 


separator. Non-condensible vapors are 


overhead 


disengaged in the overhead condensers 
and the 


Condensate from the 


flow to two-stage vacuum 


eyector system 
eyector system flows by gravity to the 
through suit 


ove rhead ac¢ umulator 


abl 


from the final ejector stage normally 


seals Non-<¢ ondensible vapor 


is discharged directly to a steam 


atomized low pressure waste gas 


burner in the vacuum heater to elimi- 


nate emission of hydrocarbon to the 


atmosphe re 


Some cracking of the tar bottoms 
the 


The small dia 


may occur in the tower if resi- 


dence time is excessive 
meter “boot” is provided to minimize 
the residence time vet maintain a high 
bottom temperature. Since the tar bot- 
toms pass directly to visbreaker heat- 


ers without 


intermediate cooling, a 


considerable fuel saving is realized 


lo further reduce cracking in the 


boot.” a small portion of the tar bot- 
toms is cooled and returned on mar 


The tar 
at about 695 I 


ual control as quene Rey 


leaves the “boot” 


Tar Production—-The tar from the 


vacuum flasher may be 


either to the 


produ ed 
visbreakers or to straight 
Charg: 


breakers is held at maximum 


run fuel oil rate to the vis 


but tar 


production normally exceeds the 


breaker Capacity The excess tal 


produced to fuel oil 


Che tar is pumped from the “boot” 


and flows to production on level con 


trol. The produc tion stream splits into 


2 parts. The first flows directly to th 


visbreaker charge drum without 


further cooling. The second flows 


through the 170 psig tar steam 


it 1s cool d to about 


gen 
erator where $50 
I The tar 170 
psig steam generator splits into two 
parts Lhe 


“hoot” 


stream leaving the 


returns to the flasher 
The 


passed through the 30 psig steam gen 


first 
as quench second is 
where it 1s 
Cutter stock 

the 30 
psig steam generator and the cutback 


control 
340 F 


is added to the tar 


erator on flow 


cooled to about 


le aving 


tar flows through a final water cooler 
The cutback 


age at about 


tar flows to fuel oil stor 


140 F 


Heavy Metals in Vacuum Gas Oil 
The the 
flasher is blended with other straight 
distillates for feed to the FCC 
[fo avoid excessive hydrogen 
make at the catalytic cracker, the 
heavy metals content (the sum of Cu, 
V and Ni Care 


ful control of the runback is necessary 


gas oil from vacuum 
run 


unit 


must be minimized 


to control metals.) The heavy metals 
content of the vacuum gas oil is con 


sistently less than 0.1 ppm 


Stream Properties and Yields — Thy 
properties of the feed and product 
streams from the vacuum flasher are 
presented in Table 1, Vacuum gas oil 
yield varies with feed composition but 
normally is about 40 to 45 percent 

l'ypical operating conditions for the 
tower are presented in Table 2 
Visbreaking Vacuum Flasher Tar 

By visbreaking the tar the 


vacuum flasher, the quantity of cutter 


from 


stock required for fuel oil blending is 


reduced and additional gasoline and 


gas oil cracking stocks are recovered 

The vacuum flasher tar is pumped 
without cooling to a surge vessel at a 
Combination Thermal Cracking Unit 
drum 


The tar stream from the surge 
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The vacuum flashing tower, one of the largest of its kind in the world 

has a capacity of approximately 40,000 b/d. Straight run residuum is 

distilled at 775 degrees F. to flash off about 40 percent of heavy gas 

oil suitable for catalytic cracking. Flasher bottoms are sent to vis 
breakers 
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TABLE 1 


Stream Properties 
Vacuum Flashing Unit 





STREAM 


Vacuum Vacuum 
TES! Gasoil Tar 
Gravity, “API 17.2 19 
Engler’, °F IBP iu) 
Percent 715 
Percent 775 
Percent 810 
Percent 
Percent 
Percent 
Percent 
Percent 
Percent 
Max 
Percent Ke 
( olor 
Viscosity SSU @ 100 
Pour Point °F 
Penetration @ 77 F 


Vacuum 
pressure 


Engler, converted 





is split into two parts, Each part is 
joined by a small recycle stream from 
the fuel oil vacuum tower and flows 
to the visbreaker coils. Charge to cach 
of the 
through a heating and then through 


lable 3 


the normal operating conditions for 


two visbreaker heaters passes 


a soaking section presents 


the visbreaker coils. Flow in the heat 
ing section is through the upper roof 
lower rool and down the side wall, In 
the soaker. flow is up through the side 
lower roof and out the 


wall, into the 


upper roof tubes. The oil leaving the 
furnace is normally at 
865 Ff 


a slick 


350 psig and 
The pressure is maintained by 


valve near the inlet to the low 


pressure evaporator. The cracked oil 


flows through the slide valve into the 


low pressure evaporator Lhe prope! 
ties of the visbreaker products are 


shown in Tables 4 and 5 


The visbreaking reaction products 


and the bottoms from the high pres 
sure evaporator flow to the low pres 
sure evaporators Here the lighter ma 
terials are flashed overhead and the 
bottom products flow to the fuel oil 
vacuum tower! 

Che fuel oil vacuum tower is 11% 
feet in diameter, 62% feet in height 
and has 2 bubble decks. 7 shower 
trays and 5 baffle decks. The tower is 





TABLE 4 


Properties of Visbreaker Product 
Fixed Gas Analysis 


COMPONENT Mole Percent 
CO+Ny Lo 
COs 7 

Hat 84 

He +a 
Chl, 

Cells 0.6 
Calle 

Cable 6 
Calls 
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TABLE 2 


Typical Opercting Conditions 
Vacuum Flasher 


Flow Percent 


Kesiduum Feed 100 
acuum Gas OF l 41.5 
lar to Visbreaker i 47.5 
lar to Fuel Oil : O45 

Runback 

Upper Circ. Reflux 

Lower Circ. Keflux 

Lower Reflux 

) peig Stear 


Temperatures, °F 
Heater Inlet 
Heater Outlet 

Flash Zone 

lop 

Tray 

Tray 5 

Boot 

lar to Visbreaker 

lar from E-2 

1) psig Stean 

Pressure 
Flash Zone 

Absolute 


Heater Pressure Drop 


Stripping 


MM. Hg 





divided into three sections 


The upper 


section serves to cool and condense 


the cracked vacuum distillate, the 
middle the 


visbreaker and the lowe: 


section serves to conde nse 
cycle stock 
section serves as a flash section for the 


gas oils from the 


Phe 


vacuum ol 


removal of the resi 
normally 


2! 


dual fuel oil towel! 


operates at a about 
inches of mercury 

The overhead vapors are condensed 
and flow 
Non-con 
disengaged in the 
to the 
Non-conden 


in the overhead condense 


to the accumulator drum 


den ible Vapors are 
overhead condensers and flow 
vacuum ecyeetor system 
sible vapors from the ejectors are dis 
charged to a waste gas burner in one 
of the crude section heaters to elimi 


nate emission of hydrocarbon vapor 
to the atmosphere 

lhe heavy cracked residuum leaves 
the bottom of the fuel oil 
690 | 


the 


vacuum 
Gas oils art 


bubble 


and fuel oil vacuum tower and as cut 


tower at about 


withdrawn from towers 


ter stock join the residuum. The mix 


ture is cooled to about 575 F. by heat 
thermal 


Additional cutter stock 


exchange in reboilers in the 
cracking unit 
from tankage is added and the mix- 
ture cooled to about 235 F 


salt 


In an open 


water cooling box. The cooled 


fuel oil then flows to bunker storage 


Decoking Visbreaker Heaters— Th: 
length of visbreaker runs between de- 
coking are dependent on the refinery 


turnaround 


schedule as well as on 


crac king severity Fac h section of the 


combination thermal cracking unit 


including the visbreaker, is shut down 


for decoking and repairs at fou 


month intervals. The visbreaker is 


normally decoked once between turn 
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TABLE 3 


Typical Operating Conditions 
Visbreaker Heaters 


B/D 


Percent 


020 


Temperatures, °F 
Heater Inlet 
Heater Outle 
Soaker Ink 
Soaker Lower Koof Out 
Soaker Outlet 
Pressure, psig 
Furnace Inlet 


Furnace Out 


Fixed gas analy 





arounds to give an average run of 


about 60 days. The decoking is done 
tube meas 
made. Mechanical 


drilling is required to remove the last 


thermally unless internal 


urements are to be 


traces of coke from the tubes 


With the 


stream, the 


vacuum flashing unit on 
estimated change in ove 
all refinery product distribution is a 


follow 5 


LPG, 
Kerosine, Stove Oil, 
Fuel Oil 

Asphalt, Fuel (sas Loss 


Ches« 


creased recovery of heavs 


Gaso. and Solvents 


Diesel Oil 


changes result from the 


gas oil fron 


the crude and its cracking at the Fluid 


catalytic cracking unit 


Original presentation wa before 
the California Natural Gasoline A 
all Meeting, October 


son lation’ | 
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TABLE 5 
Properties of Visbreaker Product 
STREAM 
Crk'd 


Resid 
Gas Ol1 725 °F 


425 F 425-725 
E.P F 
Gaso. 
53.1 4.5 
[BP 05 452 
0 Percetr As 
1) Percer s4 2 
W) Per n $4 
Max $24 
Percent Re 
SU @ 210 
SS @ 3400 


Perces 


Note The product 
produced separate 
products from gas « 
cracking unit 
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When using pipe flanges. . . 


Save Money With O’ Rings 


. . . because an “O” ring flange requires less initial bolt 


tension to make a connection; less strain is carried over 


into the piping system. 


E. C. Schuster and V. L. Rupe, 
Service Pipe Line Company 


Tulsa, Oklahoma 


THE SYNTHETIC rubber “O” ring is one gasket type 
usually considered only for high pressures. Neither the 
“Code for Pressure Piping” nor the “Code for Unfired 
Pressure Vessels” include the “O” ring in their gasket- 
data tables. In fact, little data is available on the use of 
“O”’ rings in flanged joints. 

Operating temperatures rarely exceed 100° F. in crude 
oil pipe line service. The welding-neck flange is the ac- 
cepted standard for flanged joints. “O” rings and similar 
synthetic rubber pressure-seal gaskets have performed well 
in quick-opening scraper trap closures. These facts led 
us to believe that the “O” ring could be successfully and 
economically applied as a gasket in flanged joints 

To develop the feasibility of using “O” rings in place 
of standard flat gaskets, a two-phase program was initi- 
ated 


We first approached the problem theoretically by using 
the methods of calculation developed by E. O. Waters, 
1). B. Rossheim, D. B. Wesstrom and F. 8. G. Williams in 
their paper “Formula for Stresses in Bolted Flanged Con- 
nections.”’ We calculated the theoretical stresses de- 
veloped in the 12-inch ASA welding-neck flanged joint 
using an “O” ring gasket. Calculations were based on an 
allowable 17,500 psi flange stress and were made for rat- 
ings from ASA 150 through ASA 600. Our results showed 
that the ASA 300 series flanged-joint could be advanced 
safely to a working pressure rating of 1200 psi at 100° F 
and remain within all API-ASME allowable stress ranges 

Satisfied from these results that our prognostication 
was correct, we undertook the second phase of our pro- 
gram. This consisted of a series of hydrostatic tests using 
a 12-inch series 300 welding-neck flange assembly modi- 
fied to use an “O” ring gasket. In these tests, we evaluated 
the effects of internal pressure, bolt loads and flange-face 
design on the magnitude of stresses existing in the flanges 
and bolts 
Vovember, 1955 
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Note; Saving Based On Cost Of 
ASA 300 ASA 600 
2 Flanges 2 Flonges 
| Sef Alloy Bolts | Set Ailoy Bolts 
| AY) Ring | Fiber Gasket 
Groove One Flange 
Face 








6 10 i2 


Nominal Pipe Size - inches 











GRAPH 1—Dollar Saving-ASA 300 flanged joint vs. ASA 600 flanged 


joint 


Qur test results were gratifying in that they bore out 
Previously, we ran tests under 
similar conditions using a 12-inch ASA 300 flanged as 
sembly and various regularly accepted flat gaskets, The 
performance of the “O” ring gasketed flanged joint was 
far superior to any previously tested. From the “O”’ ring 

test results, we concluded that 
1. By the use of 
or flat-face flanged joint 


our original hypothesis 


the ASA 300 raised 


12 inches and under in 


an “©” ring 
size, can be given a cold-service pressure 


rating 


201 





Save Money With 'O” Rings . 
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FIGURE | 


equal to the ASA 600 ring joint Pheoretical 
calculations indicate that this uprating can apply 
through the 16-inch size. However, wo do not pro 
pose this until further tests on larger sizes are 
comple ted 

2. With an “O” ring seal, only sufficient bolt load 
should be applied to mate the flange faces and to 

prevent relaxation from vibration, surges, etc. Ex 

a detriment to the efficient 


Alloy steel bolts should be 


essive bolt loads are 
operation of the joint 
used in all installations 
5. Because of lower over-all stress level in the flanges 

and adjacent piping, a flat-race flange is preferred 
This allows a lighter flange to be used which is 
more commensurate with the design of the piping 
system. The heavier raised-face flanges now used 
transmit more of the thermal, vibrational and 
misalionment stresses to the weaker piping system 
The “O” ring groove should be placed as close 
as possible to the inside diameter of the flange. A 
practical limit would be 

ID of the “O” ring groove 

two times diameter of “O” ring 
The “QO” 
fold joint than is the regular steel ring of the 


ILD of flanges plus 
ring is easier to place in a fixed mani 


standard ring-joint 


6. The potential savings in up-rating flanges by using 
‘O” rings make the use of this joint worth con 


sideration 


Test Equipment. The tests were conducted with two test 
headers. First, a 12-inch unit, (Figure 1) was used to 
determine the ability of the “O” ring to effect a tight 


Figure 2 


joint, Second, a 4-inch fabrication was used 
to determine possible difficulties in installing a valve into 
a fixed manifold and tts pressure-carrying ability after 


bolting up 
Test Procedure. |v purpose of the tests was to evalu 
ate 

1. Maximum ope rating pressures 

2. Effects of initial bolt loads 


5. Effects of raised-face on leakage pressure and bolt 


loads 


. Effects of flat-face on leakage pressure and bolt 


loads 


. Installation difficulties in a fixed manifold 
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with Service 
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lests were run, using two raised-face flanges: a raised 
face flanged header with a raised-face blind flange; two 
flat-face flanges: a flat-face flange and a flat-face blind 

fo prevent undue distortion of the flanges, we held 
the maximum hydrostatic test pressure to approximate! 
5500 psi On the last test, the test unit was 
failure 


carried to 


I'wo tests were run with the fixed manifold. In the 
first test, the distance between the flanges was held to the 
face-to-face dimension of a 4-inch ASA 300 raised-fac« 
valve In the second test, this distance was increased 
'g-inch 
Analysis of test data. JTable | shows a summary of 
test data based on the API 
ASME code formulas for raised-face flanges. Since thes 


formulae exclude all cases where there is any flange con 


Stress values shown are 


tact outside of the bolt circle, the stresses for flat-face 
flanges were calculated with formulae derived from the 
Rankine stress theory. Bolt stresses were calculated from 
deformation under load 

In the normal raised-face flange assembly using a flat 
gasket, high initial bolt loads are necessary to place the 
proper crush on the gasket for pressure seal. ‘This results 
in high flange-stress levels. Table 1 shows the value ol 
these bolt-loads taken from previous tests With the appli 
cation of hydrostatic pressure, the bolt load and flang: 
This flange ro 


tation produces excessive stress in the adjacent pipe wall 


stress reduce because of flange rotation 


With additional internal pressure, the bolt load again 
Increases and reduces the compression in the gasket to a 
point where leakage occurs 

With an “O” 


the same sequence occurs when hydrostatic 


ring replacing the flat gasket, essentially 
pressure 1S 
applied, with the exception that the forces required to 
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FIGURE 2 


relaxation from vibration and surge. Additional initial 
bolt load is unnecessary and only raises the stress level of 
the unit. Since the flanges have metal-to-metal contact, 
the hydrostatic pressure tends to rotate the flange about 
its outer edge, but to a lesser degree than with raised-face 
flanges, This results in a continually increasing bolt and 
flange stress to the point of flange separation sufficient 
to cause leakage, In the flat-face flange assembly, leakage 
occurred at 4750 psi 


chanical construction materials The flange material (SA 181-49 Grade I1) has a mini- 
mum yield of 36,000 psi, and an allowable code design 
stress of 17,500 psi. Table I shows that all flat-face flange 
stresses are less than the allowable at a hydrostatic pres- 
sure of 2160 psi. At the same pressure, the raised-face 
flange stresses are all over the 





compress the “O” ring in the groove is negligible and 17,500 psi allowable but 
initial bolt loads are small. This results in lower initial 
flange stresses, reduced flange rotation and lower stresses 
in the adjacent pipe walls. The seal is lost when the 
flanges separation is enough to extrude the “O” ring 


below the minimum yield 


The bolt material (SA-193-49T-Grade B87) has a mini- 


] 
mum yield of 105,000 psi and an allowable code design 


stress of 20,000 psi At 2160 Psi, the stress level of the 


When flat-face flanges are used, a small initial bolt load —_—bolts in the raised-face flange is close to the code allow- 


is necessary to bring the flanges together and to prevent able, but well below the yield point. In a flat-face flange 





TABLE 1 
Summary of Test Data 
ASA 300 — 12” Flanges 


MAXIMUM CONDITIONS OBTAINED STRESS LEVEL AT 
- 2160 Psi PRESSURE 

Initial? | Internal Bolt | Plange® Flange 
TEST UNIT DESCRIPTION Bolt Stress | Pressure | Stress | Stress Condition 


Gasket Description Bolt Stress® | Plange Stress* 





Tests with “O” Ring Gaskets RAISED-PACE FLANGE 


2-ASA 300 Flanges (Raised-Pace) 
2-ASA 300 Flanges (Raised-F ace) 
2-ASA 300 Flanges (Raised-Face) 
ASA 300 Flange & Blind (Raised-Pace) 
ASA 300 Flange & Blind (Raised Face) 


| 
No Failure | 32,280 
} (Flange Face | 21 25,390 
Distortion of } | | 18,050 
| 


“0” Ring (13.530" 1.D.) 8,900 3,000 45,440 44,500 
“O” Ring (13.530° I.D.) 18,260 3,450 39,080 30,420 
“O”" Ring (13.530" LD.) 25,560 3,650 36,920 38,310 
D.) 
D) 





“O” Ring (13.530° I 


26,400 3.700 49.020 48,820 007") 23,230 
“O” Ring (13.530° I 


26,000 3450 | 38,200 39,000 |} ? 21,080 





PLAT-PACE FLANGE 


2-ASA 300 Flanges (Flat-Pace)! 
2-ASA 300 Flanges (Flat-Face 

ASA 300 Flange & Blind (Flat-Face) 
ASA 300 Flange & Blind (Flat-Face) 


‘O” Ring | 10,200 3500 | 51,800 17,000 No Faalure 11,880 
“O” Ring ( | 26,900 4,500 62,000 | 20,400 No measur hy | 13,700 
“O” Ring (13.53 11,360 5,500 49,700 | 16,400 \* able Flange | 11,400\4 
“O” Ring | 24,200 3,000 | 66,740 22,020 |{ Face Die | 14,600 
toruuen) | 


2-ASA 300 Flanges (Flat-Face Leak age 42 10,800) 


‘O” Ring (13.530° LD.) | 10,940 4,76) | Over 50,000 | Over 17,000 


RAISED-FPACE FLANGE 


Average of 8 Tests with ASA 300 Flange & Blind ( Raised 


ace) Spirotallic with Retainer 52,000 47,200 Leakage 
Average of 2 Tests with ASA 300 Flange & Blind (Raised 


Face) | Compressed Fiber l, 58,000 52,000 
| 
| Flat-Pace Flanges are standard Flanges with the Raised-Face removed 
All bolt stresses are based on measured bolt elongation 
* All Raised-Face flange stresses are based on API-ASME Code 1951 
* All Flat-Pace flange stresses are based on Kanking Theory as proposed in “Piping Handbook —1945" 
64140 Bolt: Minimum yield 105,000 psi-API-ASME design allowable 20,000 pa 
® Flange: Minimum yield 36,000 psi. —API-ASME design allowable 17,500 pai 


| Leakage 
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Save Money With 'O" Rings... 





these stresses are substantially higher, but well below the 
yield of 105,000 psi. A comparison of the data indicates 
that the flat-face flange with a minimum initial bolt load 
is preferred because of its over-all lower stress level and 
decreased flange rotation 

Although no fatigue or distortion tests were made, 
literature discloses that a series of fatigue tests on full- 





Curve Nol - Bolt Sivess Vs. interng! Pressure 
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sized assemblies permitted the following conclusions :* 

1. Under unusual, severe bending stresses, raised-face 

flange assemblies do not fail in the flange proper, 

by fracture of the bolts, or by leakage across the 
joint face. 


. Failure occurs almost always in the pipe adjacent 
to the flange and in rare instances across an un- 
usually weak attachment weld. 


The endurance strength of a welding-neck flange 
assembly is equivalent to that of a butt-welded 
joint between two pieces of pipe. 

The raised-face tests to 3500 psi resulted in a measur- 
able flange face distortion of .007 inch for each flange 
In the flat-face flange test, 3500 psi interval pressure pro- 
duced no measurable face distortion. After the test to 
failure, the face distortion was .040 inch per flange and 
the bolts had taken a permanent set. 

The test on the 4-inch manifold section was carried 
to 5500 psi before bonnet-joint leakage occurred in the 
ASA 300 valve. No difficulties were encountered in as- 
sembling the unit. Further tests have been proposed to 
evaluate stresses in a 20-inch valve body to determine 
the limit of uprating the valve itself as part of the flanged 
manifold section. 

A comparison of bolt stress versus internal pressure 
is shown by Curves I through III for the various test 
combinations. 


Economics. The comparative cost of ASA 300 and ASA 
600 raised face flanges is: 
COST PER FLANGE 
Size ASA 300 ASA 600 Saving 
10 $21 $ 71 $50 
12 37 96 59 
16 9? 161 69 


The average cost of machining the “O” ring groove in 
one flange of a joint is about $3 in sizes 10-inch through 


16-inch. Bar graph I shows the savings possible if ASA 
300 flanges are used rather than ASA 600 


Closure. We consider it safe and practical to uprate 
flanged joints in cold service by using “O” rings. We 
know that it is economical. 

“©” rings of synthetic materials that are resistant to 
hydrocarbons and age deterioration are now available. 
instance, this 
joint will not be satisfactory where insulating flanges are 
required, 


We recognize certain limitations. For 


We do not consider the fire hazard as serious, since 
there remains a metal-to-metal secondary-seal against ex- 
cessive leakage. 

In fact, we venture to say that, someday soon, manu- 
facturers’ standards and governing codes will recognize 
this type of joint for cold service. This should result in a 
new flange design of light section and small diameter 
pound-for-pound twice as efficient as the present stand- 
ard, 
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NOMOGRAMS ... Make Your Own 


Part 1. How to prepare various types of scales 


Part 2. Laying out the nomogram 


Part 3. How to prepare different types of nomograms 


Francis W. Winn, 
Fractionation Research, Inc. 
Alhambra, California 


A SCALE is a particular visual 
means by which a function of a vari- 
able may be represented just as are 
the Y-axis and X-axis of a coordinate 
plot. The scale shown in Figure 1b in 
Part | of this series is a uniform scale 
and represents the equation, 


{(X X 


A more complete description of the 
scale which shows the limits involved 
is 


{(X) 


The scale in Figure 2a in Part 1 of 
this series is a logarithmic scale and 
represents, 


log 7 


{(X) Log X 


log 2 


Sometimes it is necessary to con- 
struct a scale which is not available 
as the ordinate or abscissa in con- 
venient graphical form. As an ex- 
ample it is desired to construct a 


scale for the function: 
{(X) 


The quickest method of doing this 
involves plotting the function on 
graph paper in a manner such that 
the height of the ordinate axis is equal 
to the desired length of the 
stem. The procedure is as follows: 


scale 
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& Draw the SC ale stem to the de 
length and 
terminal values of the 


sired calibrate with the 
variable; 1.e 
3 and 7 for the example being il 
lustrated, See Figure 3a 
2. Attach 


graph paper to the board and cali- 
brate the vertical lines to include the 


a sheet of arithmeti« 


terminal values of the function; i.e 
9 to 49 in Project the 
terminal 


Figure 3a 
values of the variable from 
the scale stem to corresponding values 
of the function represented by vertical 
lines of the graph paper. Connect the 
two with a 


points of intersection 


straight transversal. 


3. Prepare a table showing several 
values of the variable and correspond 
Values for 


the example are shown below 


ing values of the function 


Function 
x’ 
gq 
16 


Variable 


ye) 
ib 
19 


4. Attach a second sheet of graph 
paper adjacent to that from Step 2 
Calibrate the vertical lines to include 
values of the variable 


1.¢., 3 to 7 in Figure 3b 


the terminal 


5. Each value of the 


function is located on the transversal 


tabulated 


from Step 2 and this point is projected 


REFINER 


horizontally to that vertical line of 
the graph paper from Step 4 which 
represents the corresponding value of 
the variable Lhe 


points of interse 


tion are circled as otherwise marked 


6. A smooth curve is 
fully through the circled point 
this 


drawn care 
The 

a straight 
will be the 
final result, The choice of the graph 


more nearly curve ! 


line, the more accurate 
paper in Step + determines whether 


The 
with the 


iS neal linear or not 
this 


verticals are projected horizontally to 


the curve 


intersections of curve 


the scale stem resulting in the desired 
scale function as illustrated in Figure 


ib 


It would ol course be possible to 


accomplish the construction of such 
a scale using only one sheet of graph 
than two, Two are used 


paper rather 


in the 


illustration to prevent undue 


contusion 


Do Most Nomograms Consist of 
Two Parallel Straight Scales? Mam 
equations and empirical relationship 
can be plotted on arithmetical, log 
log, or semilog rectangular coordinate 
paper as straight lines. Or, it may be 
necessary to use an ¢ mpiri al absci i 
such as on the 


ASTM viscosity temperature chart. If 
it 18 possible to 


and /or ordinate 


obtain the ae ived 


linear re lation using a set of 


straight 
parall | abscissa lines, a set of straight 
parallel ordinate lines and a set of 


parameter lines which are straight 
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THE CONSTRUCTION OF A FUNCTIONAL SCALE 





FUNCTION STEP (2) 
[oy ae: 
| il | 
See Hy 


| STEP (2) 


al 


| 


|STEP (1) 
| x 
ARITHMETIC GRAPH PAPER 


but not necessarily parallel, a nomo- 
gram can be constructed, 

The straight scale stems of « nomo- 
gram which represent families of 
parallel lines of a coordinate plot are 
always themselves parallel. Thus most 
nomograms least 
parallel straight scale stems, one rep 


consist of at two 
resenting the abscissa and the other 
representing the ordinate of the equiv- 
alent rectilinear coordinate plot. Use 
of this fact simplifies the lay-out and 
construction of a 


nomogram consid- 


erably, 


What About the Relative Direction 
of the Scales of a Nomogram? If a 
linear coordinate plot consisting of a 
family of parallel straight ordinate 
lines, a family of parallel straight 
abscissa lines and a family of straight 
parameter lines is transformed into a 
nomogram, the result will always con- 
sist of two straight parallel scales 
graduated to represent the ordinate 
and abscissa and a third scale, not 
necessarily straight or parallel, grad- 
uated to represent the parameter or 
third variable, For simplicity the 
nomographic scales which represent 
these three variables, namely, the ab- 
scissa, ordinate and parameter, will 
be referred to as the X-scale, Y-scale 
and Z-scale, respectively, 

The direction of a scale is loosely 
that which shows increasing values of 
the variable calibrated along it. The 
parallel X- and Y-scales of a nomo- 
gram can be calibrated to be of either 
the same or opposite directions. The 
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FIGURE 3—How to construct a functional scale. 


choice determines the location of the 
Z-scale, The Z-scale 
sponds to a family of lines having a 
positive slope in coordinate chart form 
will always fall between the X- and 
Y- scales provided the X- and Y- 


scales are of opposite directions. The 


whic h corre- 


Z-scale which corresponds to a family 
of lines having a negative slope will 
always fall between the X- and Y- 
scales provided they are of the same 
The Z-scale will fall 
the relative directions of X- 
and Y-scales are reversed from that 


direction. out- 


side if 
stated above 


The Layout of a Nomogram. The 


distance between the two straight 
parallel scales of which most nomo- 
grams are comprised can be estab- 
lished arbitrarily, as can the lengths 
of the 


arranged so that the nomogram takes 


two scales. They are usually 
on a rectangular outline of propor- 
tions which can be enlarged or re- 
duced, by photographic offset print- 
ing processes, to utilize to maximum 
advantage the space available on the 
standard sizes of paper. Taking the 
binding margin into consideration, the 
most desirable shape for size 8/2 by 
11 inches or 11 by 17 inches paper is 
a rectangle having a length which is 
1.5 times its width 


Choice of Nomographic Form. 


There are three basic nomographi 
forms which correspond to each recti- 
linear coordinate plot. Figure 4 shows 


the schematic forms for the equation 


PETROLEUM 


The 


ture about these is the difference in 


\ x +z distinguishing fea- 
the center scale, the first, second and 
third columns having center scales of 
Z, X and Y, respectively, 

Each 
tional variations 
the 
inverted 


form has three addi- 


The 


nomograms olf 


basic 
second set of 
Figure 4 is the 
the The 


third and fourth are other variations 


form of first line 
as indicated. 

The most desirable form of presen 
tation is dicated by the following con- 
siderations: 

1. The scales should be 

length 


of equal 


2. The dependent variable, if speci 
fied, should be the center scale 
3. The 


should be upward 


direction of the scales 

Obviously it is not always possible 
to satisfy these conditions. Assuming 
that Z were the dependent variable 
forms a or j would be the more de 
sirable for the particular 
sketched in Figure 4. 

The 


Y -s« ales 


equation 


the X 


causes Z to be 


and 
the 
satisfactory 


arrangement ol 
which 
scale is the 


center most 


from an ease of construction view- 


point 


The Method of Location of the 
Z-Scale Stem. The exact position ol 
any point on the Z-scale can be estab- 
lished by the intersection of two or 
lines 
drawn through the previously estab- 


lished X- and 


which are the 


more temporary construction 


values 
the 


Y-scales at 


“coordinates” of 
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corresponding Z-line on the coordi- 
nate plot. The Z-scale will be parallel 
to the X and Y scales if the coordi- 
nate plot is a family of parallel lines. 
For such families of the loca- 
tion of one point of the Z-stem also 
fixes the Z-stem 
since a straight line through the point 
and parallel to the X- and Y-axes 
will be the Z-stem. 

The only other case where a straight 
Z-stem is obtained is for a family of 


lines, 


remainder of the 


lines which converge to a point on 
the coordinate plot. The Z-stem cor- 
responding to a family of converging 
lines will fall on a straight line drawn 
through the X- and Y-scales at the 
values which are the coordinates of 
the point of convergence. 

The location of the Z-scale stem 
for other than the two cases just 
discussed is done by: (1) finding a 
number of points at various values 
of Z throughout its range, using the 
method of intersecting construction 
lines through pairs of coordinates, 
and (2) drawing a smooth curve 
through these points. 


The 
Stem. 
stem, 


of the 
located the 
remains 
and calibration. For 


Z Scale 
Z-scale 
its graduation 
a Z-stem which 
is straight the following procedure is 
suggested. 


Graduation 
Having 
there 


1. Use intersecting temporary con- 
struction lines to locate points along 
the Z-stem corresponding to several 
values of Z which cover its range: 

2. Turn the paper so that the Z- 
stem is perpendicular to the T-square; 

3. Fasten a sheet of graph paper 
to the drawing board adjacent to the 
Z-stem and calibrate the vertical lines 
to include the range of Z-values to be 
covered; 

4. Project the Z-points from step 

1) to the corresponding vertical lines 
of the graph paper and circle the 
points of intersection so obtained; 

5. Draw a smooth curve through 
the circled points—the choice in step 
(4) of the graph paper which gives 
the least curvature in this step will 
result in the greatest accuracy: 

6. Project the intersections of the 
curve with the vertical lines of the 
graph paper back to the Z-stem as 
graduation marks; and. 

7. Calibrate the axis and add the 
proper legend 

For a Z-stem which is not straight, 
the above procedure can be followed 
for short segments to locate where the 
graduation strokes join the stem. The 
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FIGURE 4—The different forms of parallel nomograms 


strokes should be drawn perpendic- 
ular to stem. 


The Significance of the Slope of a 
Line on a Coordinate Plot, The slope 
of a Z-line on a coordinate plot af- 
fects the location of the correspond- 
ing nomographic Z-point with respect 
to the X- and Y-scales of the nomo- 
The distance from the Y 
to the nomographic point, divided by 


gram scale 
the distance from the point to the 
X-scale, for nomograms composed of 
parallel X- and Y-scales, is propor- 
tional to the slope of the coordinate 
Z-line; i.e 


subtended by the 


_to the tangent of the angle 
Z7-line 
with X-axis of the coordinate plot 
Thus for 


has a high slope, the corresponding 


coordinate 
a coordinate z line which 


nomographic Z-point will be close to 
the X-scale; for one of low slope it 
The 
raphic Z-points which correspond to 
Z-lines 


infinity and zero will fall on the X- 


will be near the Y-scal nomog 


coordinate having slopes of 
scale and Y-scale, respectively. See 


Example 3. This information is use 
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ful in the preliminary sketching of a 
nomogram which should preceed the 
actual construction, It is also useful 
in deriving the general nature of the 
which a given 


equations nomogram 


represents 


The Significance of the Intercepts 
of a Line on a Coordinate Plot. The 
intercept of a Z-line with the ordinate 
on a coordinate plot also affects the 
position of the corresponding nomog 
raphic point, A nomographic Z-point 
will fall on a line drawn between 
xX O on the X-scale 
on the Y-scale corresponding to the 
Y-inter« ept Likewise the 
will fall on a line 
Tr © on the Y-scale and that value 
on the X-scale equal to the X-inter 
Since the Y- and X-intercepts 
of a line are two sets of 
of the line OY 
spective ly, they 


and that value 
point also 


drawn between 


cept 
coordinate 
and (X,;,O) re 
may be used to estab 
lish the nomographi¢ Z point equiva 


lent of the coordinate Z-line 


End of Part 2. Part 3 will appear in a future 
issue of the REFINER 
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This refinery includes crude topping, thermal cracking and vis breaking. It is expected to satisfy about 60 percent of the local demand for gasoline 


New Refinery Serves Rio de Janeiro 


Privately owned plant operating under government control. 


THE 10,000 barrel-per-stream-day peak, a thousand men. Engineering 165 barrels LPG, and 7751 pounds 
Manguinhos Refinery, in the Federal and procurement was performed by per hour fuel gas. This production is 
District of Brazil, usually known as The M. W. Kellogg Company with expected to fill about 60 percent of 
Rio de Janeiro, was placed on stream construction assistance by Kellogg’s — the local demand for gasoline and 30 
in December, 1954. A private Brazil subsidiary, Kellogg Pan American percent of the fuel oil needs. Local 
ian group financed the piant and it is lhe over-all cost is reported to have _ refining instead of importation is ex- 
being operated as a private enterprise been approximately $12 million, The pected to save the country some $5.5 
under Brazilian government control refining process is topping, thermal million yearly 
as required by the “Petrobras” law. cracking and vis breaking he utility facilities provided in- 
clude two 40,500 pounds per hour 


This situation resulted from the Venezuclan crude is delivered to 


‘ steam generators, electrical powe1 
granting of a concession by the Gov- the 


refinery by a 16-inch pipe line supply 3500 KVA at 25 KV, and a 


ernment for construction prior to the from docks about 134 miles away 


10,000 gpm sea water cire ulating sys- 


. uD. ” 
enactment of “Petrobras The design thruput is 10,000 barrels tem. Tankag capacity 1s #40,000 bat 


Construction was accomplished in’ per stream day for yields of 6842 _ rels including crude, intermediate,and 


about eight months using, at the barrels gasoline, 2737 barrels fuel oil, finished products tt 
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Gas Conditioning Today 


What the problems are and how they are being solved. 


Glycol 
serious 
loss, 


amine plant—The most 
problems are chemical 
corrosion, and steam con 
sumption 


Part 1. Particulate matter removal and gas purification 


Part 2. Dehydration 


A. L. Kohl and F. C. Riesenfeld, 


The Fluor Corporation, Ltd., Los Angeles 


HERE ARE some of the recent devel- 
opments in gas conditioning tech- 
nology. No detailed description will 
be presented of the processes and 
equipment in common use, as these 
are well known and have been de- 
scribed in many articles which have 
been published in the technical jour- 
nals. To further confine the scope of 
this article, the subject matter has 
been limited to the fields of particu- 
late matter removal, gas purification 


and dehydration 


Removal of Particulate Matter. 
Particulate 
streams may be either in the form of 


matter occurring in gas 
solid particles as, for example, iron 
oxide or iron sulfide, or liquid drop- 
lets such as lubricating oil or liquid 
from an The 
liquid droplets are generally removed 


entrainment absorber 
by baffle, metal wire mesh, or cyclone- 
type eliminators, all of which depend 
upon momentum to cause the liquid 
droplets to impinge against fibers or 
surfaces 

Solid particles may also be removed 
by the the 
cyclonic principle. However, the prob- 


use of impingement ot 
lem is more difficult because the solids 
do not coalesce upon striking a sur- 
they be drained from 


face, nor can 


the elements continuously as can 


liquids. Because of these considera- 
tions, wet type scrubbers are fre- 
quently used for removing solid par- 
ticulates. In these, a liquid phase is 
deliberately added to the gas stream 
to wet the solid particles and render 
them more easily removable by prac- 
In one ad- 


tical eliminator systems 
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vanced gas cleaner design, a Venturi 
is used to inject and atomize the wash 
liquid. This provides a dispersion of 
very fine liquid droplets onto which 


Phe 


cleaner is 


the solid particles can impinge 


atomizing section of this 
followed by a mist eliminator section 
made up of a high load element for 
removing the bulk of the liquid and 
a high efficiency element for remov- 
ing the last traces 

Che use of glass fiber mats for re 
moving very small solid particles has 
also been reported.’ These glass fiber 
filters are very efficient for removing 
solid partic les necasuring as low as 
one micron in diameter. However, the 
particles remain in the glass fiber mat 
which must be replaced at intervals 
Liquid droplets are also removed by 
the glass fiber filter, However, when a 
certain point of saturation is reached, 
liquid is re-entrained and blown 
through the filter by the gas 


A major 


stream 
the 


field of gas cleaning is the develop 


area of research in 
ment of techniques for evaluating the 
efficiency of the particle removing 
devices, One of the major efforts in 
this field is being conducted by Arthur 
ID). Little, Inc 
the 


will 


under the auspices of 
Association, and 
this 


A technique for obtaining a 


American Gas 


not be discussed in paper 
repre 
sentative gas sample and determining 
the quantity of particulate matter in 
the sample has bec n developed by The 
Fluor Corporation, Ltd., and recently 
tested commercially in the field 

A special nozzle is inserted into the 
that 


lence is produced and a smal] stream 


vas stream so minimum turbu- 
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of the gas is drawn through this 


nozzle at the same flowing velocity as 
the main gas stream adjacent to it 
he sample stream is then filtered 
mucron 


full 
up to L000 pounds per 


through a mat containing on 


diameter glass fibers at the sys 


tem pressure 
and metered. By 


the 


square inch noting 
filtes 


accurate 


the weight increase in and 
examination, an 


ol the 


by visual 
evaluation can be made partic 


ulate matter concentration at the ga 


stream sample point 

There is a growing trend for mor 
complete removal of all particles from 
his the the 


desire for maintaining maximum pipe 


gas streams result of 


line efficiency and the deve lopmne nt ol 


gas burning devices which require ¢ 
tremely pure gas 


Lhe 


removal of 


Gas Purification. treatment of 


for the hydrogen sul 


as 
fiche 


cussed 


and carbon dioxide has been dis 


very extensively in recent lit 


The 


employe d utilize 


erature processes most widely 


alkanolamines, pri 
MEA in 
aqueous solutions and in combination 
with gly 

No exact 


total 


marily monoethanolamins 
‘ ols 
on 


lable 


line a 


hivure are a 


pipe 
olutions Approx! 


the volume of 
treated with amine 
» billion cubic feet 
with glycol 
and the total | 


billion 


Rather than describe 


mately |] pel da 


are treated amine solu 


tions undoubtedly 


| 


leet per da 


the 


scVe ral cubs 
general lea 
tures of the discu 

the which 
have been encountered and their at 


will be 


aAlliitie process al 


sion ol major problems 


tempted solutions presented 


Ay 
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The most serious problems in the 
amine processes are (1) loss of chem- 
icals either by vaporization, entrain- 
ment or deterioration, (2) corrosion, 
and (3) steam consumption. 


Chemical Losses. Loss of solvent by 
entrainment or vaporization is unde- 
sirable, not only because of the cost 
of the chemicals but also because of 
the contamination of pipe lines by 
liquids deposited on the line walls, 
resulting in marked decrease of line 
efficiency. 

Entrainment losses are caused either 
by inefficient mist extraction or by 
foaming and subsequent carryover of 
the solution into the pipe line. As the 
technology of mist elimination from 
gas streams advances, the problem of 
entrainmet will be reduced, At pres- 
et, it appears that the so-called wire 
meshes are the most efficient means 
of preventing entrainment of liquid 
droplets. In most cases it has been 
found practical to install wire mesh 
mats of 4 or 8 inch depth either in 
the top of the treating plant con- 
tactors or in a separate mist elimi- 
nator vessel.® 

Foaming, which has been observed 
in many plants using aqueous amine 
solutions, can usually be controlled 
successfully by the addition of foam 
inhibitors. Most widely used foam in- 
hibitors are either silicones or high 
boiling alcohols such as oley! alcohol 
or octylphenoxyethanol. These are 
generally added in concentrations of 
10-15 parts per million. It is of in- 
terest to note that diethylene and tri- 
ethylene glycol are very effective foam 
depressants, and therefore foaming 
problems are not encountered in 
plants using glycol amine solutions, 

Chemical losses due to vaporization 
can be combated by various methods. 
Probably the most simple procedure 
consists of washing the purified gas 
with water using either a few trays 
at the top of the contactor or a sep- 
arate vessel, Experiments conducted 
in the Fluor laboratories have indi- 
cated that approximately 40-50 per- 
cent of the vaporized amine is re- 
moved per tray, and it is seen that 
three or four trays will provide an 
effective vapor recovery system, An- 
other scheme which provides recovery 
of vaporized amine without saturating 
the gas with water has been described 
by McCartney.*® This consists of cir- 
culating a stream of glycol over the 
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top trays of the contactor, withdraw- 
ing this stream and removing the 
amine from the glycol in a small re- 
boiler. The vapors from this reboiler 
are fed to the main regenerator, and 
thus the amine is recombined with the 
main solution stream. 

Amine vapors can be removed from 
the gas stream by intimate contact 
with small amounts of CO.,,. Several 
years ago, it was discovered that if 
sufficient contact is allowed, MEA 
and CO, react in the vapor phase 
forming the hydroxyethyl ammonium 
salt of hydroxyethyl carbamic acid 
which, because of its low vapor pres- 
sure, condenses, Simple laboratory ex- 
periments indicated that small glass 
wool mist extractors installed in a 
line which carries gas containing MEA 
vapor and small amounts of CO, will 
remove approximately 50 percent of 
the amine as carbamate. Subsequent 
field tests showed that the liquid re- 
covered in mist eliminators contain- 
ing wire mesh located downstream of 
amine contactors consisted to an ap- 
preciable degree of carbamate, indi- 
cating that the wire mesh did not 
only function as an effective detrain- 
ment element but also as a promoter 
for the reaction between MEA and 
CO,,. 

Another approach to the problem 
has been taken by the El Paso Nat- 
ural gas Company and pioneered into 
large scale field application.”* This 
method consisted of adsorption of 
amine and glycol vapors on Bauxite 
and subsequent regeneration of the 
saturated Bauxite bed by heating and 
steam addition. Laboratory investiga- 
tions conducted at Fluor in coopera- 
tion with El Paso Natural Gas Com- 
pany showed that Bauxite will adsorb 
amine and glycol vapors considerably 
beyond its saturation point with re- 
spect to water, Since, in many cases, 
the gas fed to the Bauxite beds has 
been dehydrated previously with gly- 
col amine solutions and no additional 
water removal is necessary, advantage 
can be taken of this phenomenon, 
and relatively high capacities of the 
Bauxite for amine and glycol vapors 
can be realized. The laboratory tests 
showed that the Bauxite could adsorb 
MEA to the extent of approximately 
3.0 percent of its weight before de- 
tectable amounts passed through the 
bed. At present, several units of this 
type are in operation in the pipe 
line system of El Paso Natural Gas 
Company 
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Vaporization losses can also be 
minimized by the use of amines and 
glycols of extremely low vapor pres- 
sure. In some operations, diethanol- 
amine (DEA) is being used success- 
fully, and triethanolamine (TEA) has 
also been employed. However, hydro- 
gen sulfide removal is much less com- 
plete when DEA and TFA are used, 
especially at relatively low pressures 
A rather new development which will 
be discussed later is the use of methyl- 
MDEA) 


tive solvent for H,S in the presence 


diethanolamine as a selec- 
of CO,,.* This amine has a very low 
vapor pressure, and therefore chemi- 
cal losses due to vaporization are 
minimized. Finally, the use of a com- 
pound combining the properties of a 
primary amine and a glycol, hydroxy 
amine ethyl ether, which has an ex- 
tremely low vapor pressure, has been 
recently disclosed.’ Pilot plant tests 
of this material by Fluor have indi- 
that excellent H.S 
CO, removal can be obtained with 


cated very and 
simultaneous dehydration, if desired 

Solution deterioration, with attend 
ant losses in solvent, may occur from 
several sources. Accumulation of solids 


such as iron sulfide, dust and carbon 
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aceous tarry materials will decrease 
the efficiency of the solution pri- 
marily because of viscosity increase. 
These materials can be removed by 
filtration or settling. 

Another type of solution deteriora- 
tion is caused by thermal or chemical 
deterioration of the amine or glycol. 
In general, MEA and DEA are ther- 
mally stable at the temperatures com- 
monly used in the regeneration step 
There are no cases known to the 
authors where glycol 
amine solutions were subject to ther- 
mal decomposition. The presence of 
oxygen in the system may cause oxida- 
tive degradation of both the amine 
and the glycol. The chemistry of 
oxidation of amines in the system is 
not fully established, and it is very 
well possible that the mechanism is 
such that the oxygen reacts first with 
the hydrogen sulfide forming free sul- 
fur, which upon heating reacts with 
the amine forming dithiocarbamates 
and thioureas which cannot be recon- 
verted into the free amine by applica- 
tion of heat. Glycol 
subject to oxidative degradation, re- 
sulting in the 


The 


aqueous Or 


appears to be 


i 


formation of acids 


reaction for DEG has been 
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studied in detail by the Dow Chemi- 
cal Company. This work has shown 
that formic acid is one of the decom- 
position products and the effect of 
pH is fairly sharp; the oxidation rate 
is markedly lowered at pH’s of 6 and 
higher.** 

this diffi- 
culty is complete exclusion of oxygen 
from the system, although the use of 
oxidation inhibitors has shown prom- 


The obvious remedy for 


ise with glycols. In many plants, entry 
of oxygen into the solution is pre- 
vented by providing inert gas blankets 
for storage tanks and other locations 
where the solution may be exposed to 
the atmosphere. In order to prevent 
oxygen entering the system with the 
gas, the gathering systems should be 
maintained at positive pressure. 

Probably the most serious cause of 
solution deterioration is the chemical 
reaction of the with certain 
constituents of the gas to form com- 
pounds from which the amine cannot 
be regenerated by application of heat 
A great variety of contaminants re- 
active with amines have been found 
in gass, including formic, acetic and 
butyric acid, and sulfur compounds 
such as COS. The simultaneous pres- 
ence of oxygen and H.S in the gas 
will lead to the thio- 
sulfuric acid in aqueous solutions 
which will react with the amines. The 
salts formed by the amine with or- 
ganic and thiosulfuric acids can be 
decomposed by the addition of a 
strong alkali such as sodium carbonate 
or sodium hydroxide, liberating the 
amine. COS, however, forms a more 
complex compound with MEA which 
cannot be regenerated by known tech- 
niques, DEA absorbs COS to some 
extent, but the DEA is recoverable 
almost quantitatively in the regenera 
tion operation. The COS, however, 
may be partially hydrolyzed to H,S 
and CO, in the process. TEA, being 
a tertiary amine, wil] not react with 
COS. 


amine 


formation of 


Extensive work conducted by Car- 
bide and Carbon Chemicals Company 
clarified the of CO 
with amines. It appears, on the basis 
of this work, that at elevated tem- 
peratures CO, reacts with MEA and 
DEA to form compounds which can 
not be regenerated by heat and which 


has reaction 


because of their low vapor pressure, 
will accumulate in the solution. Two 
end products of the reaction, in equi- 
librium with each other, 


isolated and identified.’ 


have been 
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Heavy high boiling compounds, as 
well as sludge, can be removed from 
the solutions by distillation of a small 
side stream. In aqueous solutions this 
is effected by semi-continuous steam 
distillation with the addition of alkali, 
if necessary, to liberate the 
Glycol amine 
tions are distilled under reduced pres- 
sure, approximately 10-inch Hg. and 
temperatures from 300-375° F. Sev- 
eral of these stills are in operation 
and are giving very satisfactory per- 
formance, The effectiveness of the 
distillation can be controlled by com- 


amine 


from acid salts. solu- 


parison of solution analyses for pri- 
mary amine nitrogen, total alkalinity, 
and total nitrogen, 


Corrosion, One of the most serious 
problems in the operation of amine 
gas treating plants is corrosion of cer 
tain pieces of the processing equip- 
ment. Very extensive studies have 
been conducted during the past five 
years on this subject;'*'®'* and the 
corrosion mechanism has been clari- 
fied considerably, It was found that 
the prime reason for corrosion of car- 
bon steel which is most commonly 
used in the construction of gas treat- 
ing plants is the presence of rather 
high concentrations of H,S and CO, 
in the treating solutions at high tem- 
peratures. The ratio of CO, to H,S 
appears to have some influence on the 
severity of the corrosive attack al- 
though no exact correlation has as yet 
been developed. In addition, the pres- 
ence of small amounts of oxygen ap- 
pears to aggravate corrosion consider- 
ably. Finally, certain decomposition 
products of the amines and glycols 
also have corrosive effects, 


There are several practices which 
can be observed in the operation of 
amine treating plants which will mini- 
mize corrosive attack. The tempera- 
ture of the solution in the 
and the 


reboiler 
temperature of the steam 
used in the reboiler should be kept as 


low as possible. Use of high tempera 


ture heat-carrying media such as oil 
should definitely be avoided. Pressure 
regeneration of aqueous solutions has 
proved to result in severe corrosion of 
reboiler tubes, and it is therefore good 
practice to maintain the lowest pos 
sible pressure on the reboilers, In 
order to prevent oxygen from entering 
the system, it is advisable to maintain 
blankets of inert gas over all parts of 
the equipment which could be ex 


posed to the atmosphere and to insure 
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positive pressure on the suction side 
of all pumps. 
Furthermore, removal 


of suspended solids by filtration and 


continuous 


of decomposition products by distilla- 
tion of side streams will generally 
help to reduce corrosion, It should 
be realized that plant design changes 
to minimize corrosion are usually ac- 
companied by increased operating and 
investment costs and are therefore 
limited by these factors. 

For example, it would be desirable 
to circulate a considerable excess of 
solution in order to maintain a low 
as the rich 
solution entering the regeneration 
stage 


acid concentration in 
This will, of course, result in 
larger equipment and additional util- 
ity consumption, Another approach to 
the alleviation of corrosion is the use 
of more expensive corrosion resistant 
alloys in place of carbon steel, Quite 
recently, the use of corrosion inhibi- 
tors has also been tried and some suc- 
cess reported in aqueous systems.*‘ 

It should be mentioned that proper 
practice in cleaning of the plant 
equipment can influence corrosion 
quite critically. The use of acid, even 
if inhibited, for 
sulfide and other sludge deposits can 
lead to increased corrosion by expos- 
ing bare metal surface to the attack. 
Field practice has shown that, in most 
cases, plants can be cleaned quite suc- 
cessfully by employing a good deter- 
gent combined with a sequestering 
agent.’* 


the removal of iron 


In some cases, it is necessary to boil 
the cleaning solution for several hours. 
especially in major vessels such as 
contactors and and in 


plants where very severe fouling oc- 


regenerators, 


curs it may even be necessary to re- 
move the deposits mechanically 

The following discussion on specific 
corrosion problems will be presented 
in the sequence of the solution flow 
through the system, 

With the exception of one case 
where stress corrosion cracking was 
reported in a plant using an aqueous 
MEA solution,'’® no corrosion of con- 
tactors is known to the authors, It 
was found that stress relieving of the 
vessel eliminated corrosion entirely, 

Considerable carbon 
steel heat exchanger tubes has been 
experienced in both aqueous and gly- 
col amine systems. In aqueous systems, 
the attack has been found both on 


cor rosion of 


12 


the rich and lean solution sides and 
has normally been most severe in the 
hottest pass. In glycol amine systems, 
the most severe corrosion has gener- 
ally been found on the rich solution 
side of the hottest heat 
pass, There are no cases known where 


exchanger 


significant corrosion has occurred on 
carbon steel exchanger shells. 
Extensive studies of this prob- 


14,15,16,20 have shown that certain 


lem 
design changes such as maintaining 
low velocities, placing the rich solu- 
the 
pressure on the heat exchangers do 
reduce corrosive attack. Furthermore, 
the suitability of aluminum for glycol 


tion in tubes, and maintaining 


amine plant service has been demon- 
strated by field experience extending 
over a period of several years. 

It should be understood that alu 
minum is not entirely resistant to cor- 
rosive attack; however, sufficiently 
long service life has been realized to 
make the 
economical, One problem which has 
been encountered in the use of alu- 
minum heat exchanger the 
so-called baffle cutting caused by 
vibration of the the baffle 
holes. As a result of field experience, 


use of this material very 


tubes is 
tubes in 


it has been considered that the cut- 
ting action can be reduced by remov- 
ing evolved gas from the system ahead 
of each exchanger. 

The baffles in- 
stead of carbon steel was not found 
to reduce the baffle cutting; however 
some experiments conducted recently 
indicate that the surface of the alu 
minum tubes can be hardened by 
anodizing to such an extent that very 
little baffle cutting will occur.*® Steel 
alloys containing 5 percent chromium 


use of aluminum 


and 2 percent molybdenum are also 
very resistant to corrosive attack in 
glycol amine systems. The choice, 
however, is with aluminum, primarily 
for economic reasons. Very recent in- 
formation indicates that aluminum 
heat exchangers are satisfactory in 
aqueous amine service provided a 
sufficient CoO 


residual of is left in 


the lean solution 

Laboratory experiments" have 
shown that and a mini- 
mum concentration of 40 percent gly- 


acid gases 


col protect aluminum against the 
alkaline attack aqueous 
lean amine solutions. A considerable 
number of 


exerted by 


alloys were tested for 
aqueous amine service and it appears 
that the chromium 


monel do not offer any 


alloys and 
advantages 


low 
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over carbon steel. The most resistant 
materials for heat exchanger tubes in 
aqueous systems seem to be Types 304 
and 316 stainless steel. 

The stripping columns of several 
plants using both glycol amine and 
aqueous solutions have 
subject to corrosion. Several cases of 


amine been 
stress corrosion cracking have been 
reported in aqueous plants.’® Here 
again, the difficulty can be eliminated 
by stress relieving of the vessel. Cor- 
rosion of amine plant stripping col- 
umns has ranged from very mild to 
extremely severe and has been found 
both in the liquid and vapor space as 
well as in different locations of the 
vessel. 

Remedies tried include lining of 
the vessel with stainless steel, inser- 
tion of a partial aluminum liner in 
the most critical] use of alu- 
minum trays and bubble caps in cer- 


area, 


tain locations, use of ceramic packing, 
and the 
Stainless steel lining and use 


concrete coating of vessel 
walls.”? 
of stainless steel trays, as well as con- 
crete coating of the stripping column 
walls, have been found to be success- 
ful in aqueous amine systems, How- 
ever, these measures have not been 
necessary in glycol amine plants, In- 
sertion of an aluminum liner covering 
a few trays in the vicinity of the solu- 
tion feed point, and use of aluminum 
trays and bubble caps in that area 
have solution for 
corrosion problems in several glycol 


amine installations. 


been a successful 


various 
both 
aqueous and glycol amine plants, al- 
though it appears that the reboilers 
of aqueous amine plants are more 


Corrosion has occurred in 


degrees on reboiler tubes in 


susceptible to corrosion than in gly- 


col amine systems. This can be ex- 
plained by the fact that a consider- 
able amount of acid gas stripping is 
accomplished in the reboilers of aque- 
ous amine plants, while in glycol 
amine systems the solution is stripped 
practically free of acid gas in the 
stripping column 

The effect of 
gas level apparently more than com- 
pensates for the effect of the higher 


temperatures employed in glycol 


beneficial low acid 


amine reboilers. Very extensive studies 
of the usefulness of different alloys in 
reboiler service have shown that Types 
304 and 316 stainless steel are quite 
resistant to corrosion by aqueous 
amine solutions, while copper bear- 
ing alloys such as cupro-nickel and 
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monel do not perform appreciably 
better than carbon steel. 

Aluminum appears to be resistant 
to corrosion of glycol amine solutions 
in reboiler service, but a satisfactory 
design eliminating baffle cutting has 
not been evolved. In one installation 
operating with a glycol amine solu- 
tion containing 20 percent water and 
at a reboiler temperature of 275° F., 
alumium 
to be 
years. 


reboiler tubes have proven 
very satisfactory over several 

It is thought that in a properly op- 
erated glycol amine plant carbon steel 
tubes should give a sufficiently long 
service life to make the use of alloys 
unnecessary. There are fea- 
tures which can be incorporated in 
the design of 
alleviate corrosion, As pointed out 


several 


reboilers in order to 
above, the lowest possible tempera- 
tures should be maintained on both 
the solution and steam sides in orde 
to minimize the metal skin tempera- 
ture. To maintain the minimum steam 
temperature at all times, the steam 
rate control valve should be located 
line 
instead of in the 
the Vibration of 
the tubes can be reduced by 


in the steam ahead of the re- 


boiler condensate 


line from reboiler. 
using a 
square pitch design permitting evolved 
This 
will also reduce accumulation of sedi- 
Finally, the 


should be 


gas to escape freely. measure 


level in the re- 
high 


enough so that all the tubes are al- 


ments 
boiler maintained 
ways covered with liquid 

Solution coolers and regenerator 


overhead condensers are not known 
to have been subject to corrosive at- 
tack from the 


side, respectively, in glycol amine sys- 


solution or acid gas 
tems, In a few aqueous amine plants, 


solution cooler corrosion from the 
solution side has been reported. How- 
ever, water side corrosion in carbon 
steel coolers and regenerator overhead 
condensers have been reported in sev- 
With 
plants, this problem can be overcome 
by the use of inhibited Admiralty 
tubes, as a number of field installa- 


tions have shown that this material 1s 


eral instances. glycol amine 


not attacked by the cool glycol amine 
mixture, 

A great deal has been learned on 
combating corrosion in amine systems 
during the past years. However, exact 
correlations have not been developed 
and corrosion problems still have to 
most 


be solved for the part on an 


individual plant basis. There are indi- 
1955 
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cations that the use of relatively in- 
expensive alloys is a more economical 
means for corrosion control than 
drastic plant design changes, The use 
inhibitors is a 


of suitable possible 


development for the future. 


Steam Consumption, The relatively 
high utility cost in gas treating opera- 
tions has made it desirable to devise 
schemes with lower process steam 
consumption than the conventional 
One of the 


earliest improvements is the so-called 


aqueous amine process 
split flow cycle in which only a por- 
tion of the solution is completely re 
activated in the stripping column and 
used for final cleanup of the gas. The 
remainder of the solution is partially 
reactivated in the top section of the 


bulk of 


the acid gas. The steam requirements 


still and used to absorb the 
in this cycle are appreciably lower 
than in the typical aqueous amin¢ 
system.” However. a higher invest 
ment is required because of the in- 
creased complexity of the system 

The 
other step in the direction of steam 


The 


ment of the glycol amine system can 


glycol amine process is an- 


economy lower steam require 


be explained as follows: The presence 
of glycol raises the boiling point ol 
the solution, resulting in a higher tem 
perature in the stripping column and 


The 


causes more complete dissoc lation ol 


reboile: higher temperaturs 
the amine-acid was ¢ ompounds so that 
a smaller quantity of stripping vapor 
is required to accomplish the desired 
stripping. As the greatest portion of 
the heat load is supplied to provide 
stripping vapor, the process steam 


consumption in a glycol amine plant 


is approximately one-half of that of 
an aqueous amine plant 

Sclective absorption of H.S in the 
CQ. can 


SAVINGS In 


presence of also result in 


considerable steam con 
sumption by decreasing the quantity 
of acid gas which must be stripped 
selective ab 
sorption using MDEA de 
scribed by Miller and Kohl,” ha 


demonstrated both on a pilot plant 


from the solution, The 
process 
been 
commercially. The selec 


scale and 


tive absorbant can be used ecither in 
combination 


high 


purity can be produced economically 


aqueous solution o in 


with glycol, and eas of very 


A very recent development in the 


direction of steam savings consists of 


washing the sour gas with water at 


high pressures as a pre-treatment be- 
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fore final purification with amine solu 
tion. A pilot plant test of this system 
the Shell 


Extremely 


was recently reported by 
Oil Company of Canada 

sour gas containing 32-35 percent H,S 
and 12 percent CO, was subjected to 
washing at a 900 


wate! pressure ol 


pounds per square inch and a tem 
perature of 100° F, Approximately 
80-90 percent of the H,S and 60 per 
cent of the CO 


The water was stripped by 


were removed by 
the water 
reducing the pressure and flashing ofl 
Sufficient 


this 


the acid gas data are not 


evaluate 
How 


ever, it appears that it is applicable 


available at time to 


firmly the merits of this scheme 


only to vas streams of very high acid 


gas content because the solubility of 


H.S and CO, in water is vers depend 


ent upon partial pressure 
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FIGURE 1—Simplified flow diagram of the Esso Baton Rouge Fluid Hydroformer. 


How the... 


Esso Fluid Hydroformer Performs 


Here’s the full story on the plant and the process. 


Richard G. Winslow and Fred C. Hanker, 


C F Braun & Company 
Alhambra, California 


A New 28,000 barrel -per-stream - 
day fluid hydroformer is on stream at 
the Baton Rouge refinery of 
Standard Oil Company. The unit is 


E.ssc ) 


designed to produce either high- 


octane motor-fuel blending stock, or 
high-aromatics stock for aviation gas- 
oline 

Fluid hydroforming is a fully con- 
tinuous operation that uses established 
fluidized-solids techniques at relatively 
high pressure. Other characteristics of 
the process are operating flexibility, 
catalyst-stability, requiring no feed 
pretreatment for 


sulfur removal, ca- 


pability of handling a wide range o 


214 


feed 


and 


as coker distillate, 


high 


stoc ks such 


unusually octane-ceilings 
attainable 

I'he unit is designed to process 28,- 
000 barrels of naphtha per stream day 
for the produc tion of 85 clear Re- 
motor-gasoline 


search octane-numbe1 


hydroformate, ‘To produce 95 clear 
Research octane motor-gasoline, o1 
aviation aromatics, the unit is de- 
signed to charge 22,000 barrels pe 
day. Characteristics of the feed are 
summarized in Table 1, product yield 
and quality data, in Table 2 

The general process flow is shown 


in Figure | Naphtha feed enters the 
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TABLE 1—feed Characteristics 
Crude Type La.-Miss 
Gravity, API 56.9 
Sulfur, weight percent 0.004 
ASTM Research Octane Number, Clear 51 
ASTM Distillation 

10 percent 

50 percent 

00 percent 








TABLE 2—Yield and Quality Data 


95 Octane 
Motor 
85 Octane | Fuel or 
Motor Aviation 
Fuel Aromatic® 
Operation Operation 
CRUDE TYPE 
Reforming Yields 
ry Gas, weight percent 
Butane, volume percent 
(5 plus reformate, vol 
Cs plus light reformate, 
volume percent 


percent 


Aviation aromatics, vol. percent 
Heavy Reformate, vol. percent 
Carbon, weight percent 0.7 
Cs Plus Refermate Properties 

Gravity, API 51.5 
Sulfur, weight percent <0.001 
ASTM Research Octane 

Number, Clear 85 
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FIGURE 2—Scale model of the unit used as design aid and prestartup operator training tool, 


feed-absorber as a lean oil and recov- 
ers hydrocarbons from the unit’s com- 
bined tail-gas stream. The absorber 
bottoms, naphtha feed containing ab- 
sorbed light ends and recycle gas, are 
preheated by exchange against hot 
reactor-product. Final heating is ac- 
complished in two furnac es Preheated 
feed and recycle gas enter the reactor 


Hot 


fluid catalyst enters the reactors at the 


near the bottom. regenerated 
side 

The product vapors which leav 
the fluidized catalyst bed are sepa- 
rated from entrained catalyst particles 
by cyclone recovery equipment lo- 


The 


reactor effluent is cooled in heat ex 


cated in the top of the reactor 


( hange, and enters the s« rubber towel! 


at its base. Hydroformate of 


the de- 


sired end point, is taken overhead 


from the scrubber, and polymer is re- 


moved from the bottom. Part of the 
gas separated from the scrubbe 
overhead-stream is recycled to the re 
actor to supply heat and to maintain 
hydrogen partial-pressure 

Spent catalyst is withdrawn from 
the reactor through a Stripping sec- 
tion, where entrained hydrocarbons 


Phe 


stripped catalyst is carried to the re- 


are purged from the catalyst 
generator by a portion of the regen- 
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eration air. The bulk of the regener- 
ation air is injected directly into the 
regenerator. There, the catalyst is re- 
generated by continuous combustion 


of catalyst deposit Surplus heat is re 
through vertical water-tubes 
Flue 


gas which leaves the fluidized bed is 


moved 


mounted inside the regenerator 


separated from entrained catalyst par 


t les by cyclone recovery equipment 
located in the top of the regenerator 
The fluewas then passes through a 
pressure control valve and silencer be 
fore release to the atmosphere 

Ihe unstabilized hydroformate is 
charged to the stabilizer. On motor 
fuel operauions, the stabilizer bottoms 
with no fur 
W hen 


aromatics, the 


are ready for blending 


ther fractionation 


proc essing 
for aviation stabilizer 


bottoms 


are charged to a conventional 


two-tower fractionation system which 
produces light hydroformate, aviation 
heavy hydroformat 


aromatics, and 


features of the 


} summarizes some desien 
unit The main ai 
compressor is a motor-driven two 
case, multi-stage centrifugal machine 
provided with water-cooled dia 
phragms and cooling between the 


The 


dem and are driven through a speed 


cases cases are connected in tan 


increasing gear by a 4000 horsepower 


electric motor. This compressor oper 


ates at 7270 revolutions per minute 








RICHARD G. WINSLOW spent two 
years in catalytic-cracking develop 
ment work with the Engineering de 
partment of Phillips Petroleum Com 
pany, and three years in the process 
group at Phillips’ Borger, Texas, r 
finery. After 


process engineer for Jones & 


three years in Tulsa as 


Laughlin 
Construction Division, he joined the 


Project & 


division of C F Braun 


where he is now senior 
Winslow 
uated from the University of Kansas 
in 1942. 


engineering 


Company, 


chemical engineet grad 


with a degree in mechanical 
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FIGURE 3—Reactor-regenerator structure with catalyst storage at right. 


and delivers 9650 standard cubic feet 
per minute of air 235 pounds per 
square inch gage 

The recycle gas-compressor is a 
motor-driven single-case multi-stage 
centrifugal machine. It is driven 
through a speed-increasing gear by a 
4000-hp electric motor. In place of 
the usual suction control-valve, inlet 
guide vanes were provided on this 
machine to control flow. 

The transfer-line exchangers handle 
reactor-product in tubes and either 
naphtha feed or recycle gas in shell 
These exchangers, vertically mounted, 
are of the fixed tube-sheet type, with 
single-pass tubes 14% inches in diam- 
eter and up to HO feet lone Expan- 
sion joints are provided in shell. The 
joints are in shape of double convolu 
tion, and were fabricated from 1-inch 
thick plate, rolled and welded 

Experience had indicated that the 
catalyst from the re- 


fine carry-over! 


actor would “plate-out” in the tubes, 


216 


seriously affecting the heat transfer 
rate. ‘To prevent this “plate-out,” pro- 
visions were made to recirculate a 
course sand flux to continuously scour 
the tube-walls and thus maintains 
heat transfer rates. 

Vessels are carbon steel, ‘I he reac- 
two and 
field -fabricated 


tor, with metal thickness of 


one-half inches, was 


using automatic welding techniques 


Following erection, the reactor was 
stress-relieved in place by heating 
with internal burners, All welds were 
gamma-ray inspected to the standards 
of the API-ASME Code. The reactor, 
designed for temperatures of 950 PF, 
was internally insulated with castable 
insulation with welded reinforcement 

The revenerator was shop-fabri- 
cated and insulated in the field after 
This 


temperatures of 1175 F, 


erection vessel, designed for 


was also in- 
sulated internally with castable insu- 
lation with welded reinforcement 


A scale model, Figure 2, was used 


PETROLEUM 


in planning the layout of the unit. 
The objectives of this layout include 
ease of operation and maintenance 
with investment 
the the 
actor, regenerator, 


low In the area to 


right are feed absorber, re- 


scrubber tower, 
feed exchangers, preheat furnaces, 
and catalyst-storage hoppers. 

The three-tower hydroformate 
fractionation-system is on the left 
Pumps and exchangers are lined up 
down the center of the unit. In the 
foreground is the control house which 
provides supervisory office space, 
control-laboratory, and locker room 
and sanitary facilities for the opera- 
tors. There are 4.1 acres within the 
battery-limit dimensions of 340 feet 
by 525 feet. 

Plant design provides for maximum 
use of mobile handling-equipment for 
maintenance of pumps and drivers 
and shell and tube equipment. Clear 
areas throughout the unit permit free 
movement of the motorized equip- 
ment and give ready access to process 


equipment A permanent railway s§pul 





TABLE 3—Design Summary 


Compressor, Brake Horsepower 
Air. 4,000 
Recycle Gas. . 4,000 

Total 

Furnaces, total heat absorbed MM B.t 

Heat-transfer, surface, square feet 

Reactor and Regenerator Steel, pounds 

UTILITIES CONSUMPTION 

Hydreforming Section 
Power, Kilowatts 
Cooling-W ater, 87 F, GPM 
Steam, net pounds per hour at 600 psig 
UTILITIES PRODUCTION 
Hydroforming Section 
Steam, net pounds per hour at 110 psig 


8 000 

1.,’ perjhr 200 
101,600 

835.000 


6,900 
7,400 
18,000 


4,090 





for catalyst cars runs to one corner of! 
the unit. 

There are two main structures. One 
supports the regenerator and contains 
an elevator for access. ‘The platforms 
around the reactor tie into this struc- 
ture. Thus, the reactor and the regen- 


erator are both readily accessible for 
operations or maintenance 

A second 
the 


A traveling crane at the top of the 


main structure supports 


vertical transfer-line exchangers 


structure services these exchangers 
Fac h 


signed with segmental platforms and 


fractionating tower was de- 
a platform at the top of the tower 


An overhead trolley rail and hoist 
provides for the removal of tray parts 
and general servic ing 

‘| he process was developed by Esso 
Research and Engineering Company 
formerly Standard Oil Development 
Company, and was engineered and 
& Co 


constructed by C. F. Braun 


_— 
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Crude distillation section — Complex piping 
means complex design. 


- 


rx 

= 
— 
| 


fils 


Here’s how to save time 
in computing stresses in a 
three-dimensional piping 


system: 


New Method for Pipe Stresses 


Part 1. How to Use the Tabular Method 
Part 2. Systems with Different Moments of Inertia 
Part 3. How to Handle Elbows and Bends 


K. Hao Hsiao, When the 


piping system contain and (/ by multiplying U's and | 
The Raloh M. Parsons Compar branches with different moments of in Eq 10) by these ratios, For in 


| inertia, ratios of the cross-sectional tance, if the piping tem contain 
Los Angeles 


moments of inertia are applied to the only branche ab and be with mo 
equations for piping with constant ment of inertia | 


moment of inertia, i.e., Eqs. (5 6 branches with I 


ind the remaining 


then from Eqs 10 
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New Method for Pipe Stresses .. . 





Catalytic polymerization unit—Good design for integrated piping. 


we have for X-Y plane, 


i == ab, be i = Branches || Z-axis 


(I's) a», ve = > ( FL yw +03 > (4 do? 


i == ab, be i 


AS) +9 SH) ] 


Branches || Z-axis 


isms ed, de....i Branches || Z-axis 


~ S hy? + 0.3 - hy? 


i=cd,de....i 


y| > I, 


and, for X-Z plane, 


(I's) ed) ¢e 


Branches || Z-axis 


+ 0.3 » l, | 


i ab, b« i Branches || Y-axis 


(I"s) oe = > (fu ) a + 0.3 S(t ) a’ 


i = ab, be i Branches || Y-axis 


SG )ito9 SG) | 


i==cd,de....i Branches || Y-axis 


> his? + 0.3 2 las" 


i==cd,de.. i Branches || Y-axis 
vf S + 0.3 > 4 ] 


The centroidal moments of inertia L.. are 


(I"«) ed, Geese 


i ab, be 


I 
~ (i,” + I, 
in ’ 


i ed, de 


(Lox ) ab, be 


I, (I's) ab, be 


t+ (1% 5) ody ae 


218 


From Eqs. (10), the products of inertia in X-Y plane are 


i ab, be i Branches || Z-axis 


(Tay) av, ve Ss (f )» 0.3 > (# ) imiyt 


i = ab, be i == Branches || Z-axis 
I, I, 
+- 0. l 
WL S(t) +S (Hz ): ] 


cd,de.... i= Branches || Z-axis 


1 
(les) ot 40-+. = > Lixiy: + 0.3 > Lixiys 


i cd,de....i 


and 


: Branches || Z-axis 
—5| > + 0.3 | l, 
Combining the above terms, we have, for the piping system, 


lay — (Ixy) ab, be + (Tey) of) do -+- (16) 


Equations for I, and I, are similar to Eq. (15), and 
equations for I,, and I,, are similar to Eq. (16). Sub- 
stituting these line inertia values on the left-hand side 
of Eqs. (5), (6) and (7), and substituting I, for I on the 
right-hand side of the same equations, we obtain three 
equations for solution of X, Y and Z forces, which are 
identical in form to the equations for a piping system 
with constant moment of inertia. Therefore, by multiply- 
ing /’s and I,’s of branches ab and be with the ratio I,/I,, 
we can use the same tables, i.e., Tables 1, 2 and 3 (see 
Part 1, October, 1955, Reriner) to obtain bending 
moments and torques. 

The use of the above I,/I, ratio is most efficient when 
the number of piping branches with I, far exceeds that 
of I,. In general, when the piping system contains branches 
with different cross-sectional moments of inertia I,, I,, I,, 

I,, of which the number of sections with I,, is pre- 
dominant, then we apply ratios I,/I,, 1,/I,, . . . In/In-, 
to the [’s and I,’s of branches with cross-sectional mo- 
ments of inertia other than I,, and substitute I,, for I in 


Table 1. 


Example 2 

The tabular solution for a piping system with differ- 
ent cross-sectional moments of inertia can be illustrated 
by using the system in Example | and changing branch 
ab from 10 inch diameter to 8 inch diameter, schedule 
10 (I 72.5 in*) 

Since, in this case, the number of 10-inch pipe branches 
is predominant (I 160.8 in*), we apply the ratio 


160.8 9 9° 
72.5, so RaR 


inertia of branch ab as below 


to the length and centroidal moment of 


15 33.3 ft 
15° 
12 


624 ft 


Replacing values for branch ab in Table | of Example 
160.8 in‘, we 


obtain the tabular solution for this piping system with 


1 with the above values and using I 


different moments of inertia 


Part 3 will appear in a coming issue 
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FIGURE 1—The increase in API gravity of the crudes as a function 
of the pressure of the hydrogenation reaction. 
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FIGURE 2—Sulfur removal os a function of increased API gravity of the 


crude. 


Hydrogenating Wyoming Black Oils 


Pilot plant tests indicate that these crudes can be improved substantially by 


high-pressure hydrogenation. 


Ralph D. Law 


Natural Resources Research Institute, Laramie, Wyo. 


WYOMING ROCKY MOUN- 
TAIN crude oils present the following 
problems to refiners: 

@ Large amounts of carbon are 

laid down on cracking catalysts 
amounts of 
products are formed 


®@ Excessive gaseous 

@ A fraction is encountered which 
does not crack which 
tually distills from a coking pro- 
cess without coking. 


and ac- 


A program was instituted by the 
Natural Resources Research Institute 
to determine the effect of high-pres- 
sure catalytic hydrogenation on these 
oils. 

The investigation disclosed evi- 
dence that the black oils were com- 
posed largely of cyclic and polycyclic 
structures with the polycyclic com- 
pounds predominating in the higher 
boiling fractions, 

4 and 5 
ring nuclei were isolated from frac- 
tions boiling above the naphtha range 
These polycyclic structures showed 
considerable 


Structures containing 2. 3, 


aromaticity, especially 
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those with boiling above 


300 C 
Several of the 
pounds such as anathracene, phenan- 


points 


lower boiling com- 
threne, and naphthacene were isolated 


and identified in the non-cracking 
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portion ef the oil 

A few additional compounds (pen 
tacene, pyrene, benzanthracene) were 
tentatively identified without proof of 
structure 


3 4 


pletely aromatic; 


These compounds were all 
structures and com- 
the 
non-cracking fraction was composed 


and 5-ring 


indicating that 
constituents entirely 


of a mixture of 


aromatic in constitution 


Apparatus and Method 


sure apparatus used for hydrogenation 


The pres 


is a rocking autoclave provided with 


a cylindrical heater and a pressure 


vayve 


The reactor body is of type 410 


stainless steel bar stock having a 


capacity of 2700 ml 
500 
ml of commercial grade nickel cata- 
lyst 500 ml of the crude oil or 
The then 
surized with hydrogen to. the 
total room 
and heated to 390 ( 


The charge to the reactor was 
and 


residue reactor was pres 
desired 
pressure at temperature 
This tempt ra 
ture was held for 30 minutes at which 
the heat turned off 


the apparatus allowed to 


time 


was and 


cool over 
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night. The cold oil was separated 
from the catalyst and distilled to an 
end point of 205 C, 8. T. P. (195 C, 
at an elevation of 7165 feet) using a 
packed column of approximately ten 
theoretical plates and a reflux ratio 
10:1. 

API and specific gravities were de- 
termined with hydrometers. Sulfur 
determinations were made by the 
Shell-Brown method, Quantitative 
determinations of the aromatic type 
compounds contained in the material 
distilling below 205 C were made on 
a small glass adsorption column as 
described by Rossini, Mair, and 
Schafer.’ Silica gel was used as the 


of about 


adsorbent in all cases and 95 percent 
ethyl alcohol was used as a pusher 
Refractive 
fractions were measured with a pre- 
zo C, 

Results and Discussion -11.1° API 
gravity black oil from the Hamilton 


indices of the desorbed 


cision refractometer at 


Dome field, Hot Springs County, 
Wyoming, and a mixture of black oils 
of 23.5° API gravity from the Ore- 
gon Basin field, Park County, Wyo- 
ming were used. The principal pur- 
poses of this series of hydrogenation 
the re- 
lationship between pressure and the 


runs were to determine; (a 
degree of hydrogenolysis and; (b 
the relative elimination of sulfur. 
The results of the hydrogenation 
studies carried are shown in 
Tables 1, 2, and 3. Table 1 
a definite relationship between the re- 
action the increase in 
API gravity as a function of the hy- 
drogenolysis of large molecular units 
the heavy oil. This 
Dome crude oil yielded 
only 34.5 percent distillable fractions 
when distilled to a temperature of 
700 F 


percentage of 


out 


show bs) 


pressure and 


contained in 
Hamilton 


showing presence of a high 
asphaltic materials. 


The progressive increases in the quan- 





TABLE 1 
Hamilton Dome Crude Oil 
A.P.1, Gravity 11.1, Sulfur Content 4.57 %/,-—Distillable Below 205° C-—5.9%, 


Maximum 
Reaction 
Pressure, psi 


API Gravity 


a — | 
2100 ‘ 
| 2500 | 
2700 25 
2000 2 
3050 40 
4300 31 
450 ‘ 
3800 47 
4450 $8.0 


) 
2! 
f ¢ 


veownw= 


4 
5 
) 
4 
l 
4 
, 
l 


coz2~s 


Variation of Aromatic Content « 19,2 


47.1 percent 
Variation of Olefinie Content ~ 13.2 


50.4 percent 


Hydrogenated Oil | Hydrogenated Oil 


Percent 
Distillable 
| Below 205 ( 


| | 
| Percent Sulfur Percent Sulfur 
Eliminated 
1.89 58.4 
1.63 45 
1.34 70.7 
1.07 | 76.8 
O74 S40 
0.47 87.7 
O38 a 
0.32 93.0 
0.29 93.7 








TABLE 2 
Topped Oregon Basin Crude 
A.P.1, Gravity 17.8°, Sulfur Content 2.84%, Initial Boiling Point 205° C 


} 

Maximum | 
Reaction | 
Pressure, psi 


API Gravity 


2100 | 
2500 
2800 
2950 
3200 
3500 
3600 
4200 





Variation of Aromatic Content « 18.7 


46.6 percent. 
Variation of Olefinie Content = 8.9 


53.4 percent 


Hydrogenated Oil 


Percent 
Distillable 
Below 205 ( 


Percent Sulfur 
Eliminated 


Percent Sulfur 
Hydrogenated Oil 
1.01 64.7 
0.89 68.8 
0.74 74.0 
0.64 75.4 
0.41 78 
0.52 1 
0.42 5 


0.27 WO 








TABLE 3 
Oregon Basin Crude Oil 


A.P.1, Gravity 23.5°, 
| 


| 
Maximum 
Reaction 


2200 | 
2400 
2600 


28 
3 
3 
2800 3 
3 
3 


o 
3 
| 3.0’ 

3.8 

3200 H.4' 
3800 74 

| 
Variation of Aromatic Content « 0.8 


39.4 percent 
Variation of Olefinic Content — 7.3 


33.1 percent. 


API Gravity 
Pressure, psi | Hydrogenated Oil | Hydrogenated Oil | 


Sulfur Content 2.37 %,—Distillable Below 205° C—15.0% 


Percent 
| Percent Sulfur Percent Sulfur Distilla ble 
Eliminated Below 205 C. 


25.0 
82.5 31.3 
M5 4.1 
88.9 15.4 
00.2 42.3 
93.6 48.9 





0.87 


81.4 
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tity distillable below 205 C. indicates 
that the quantitative hydrogenolysis 
found is a function of the hydrogen 
pressure. 

Table 2 shows the results on topped 
Oregon Basin crude and a similar 
trend with increases in API gravity 
and in the quantity of products dis- 
tillable below 205 C. Since the oil 
used in these runs was a distillation 
residue all the product materials dis- 
tilling below 205 C. was a result of 
hydrogenolysis of the higher boiling 
compounds, 

Table 3 shows the results of hydro- 
genating the virgin Oregon Basin 
crude oil. There is 15 percent distil- 
lable below 205 C. in this crude and 
increases in the low boiling fraction 
this from 
genolysis of higher boiling compounds. 
Figure 1 shows graphically the rela- 
tionship between reaction pressure 


above level result hydro- 


and the degree of hydrogenolysis as 
indicated by increase in API gravity 
for all of the three series of reac tions 

During the preliminary examina- 
tions of the distilled fractions it was 
hydro 
genolysis was increased, the quantity 


noted that as the degree of 


of olefins and aromatics increased 
The aromatic content of the low boil- 
4000 


sounds per square inch gage was 47.1 
| £ 


ing fractions obtained above 
percent and 46.6 percent in the hy- 
drogenated Hamilton 
topped Oregon Basin series respec- 


tively. 


Dome and 


Sachanen’ proposes the mechanism 


by which low boiling aromatic and 


olefinic compounds are produced 
from long chain paraffins, cyclic 
alkanes and aromatic rings during the 
hydrogenation reaction, 

The elimination of sulfur as hydro- 
sulfide is related to the 
of hydrogenolysis and, thus, to the 
reaction pressure. The percent of sul- 
fur the 
degree of hydrogenolysis is shown in 
Here the API gravity 
the hydro- 
genolysis. The results as shown indi- 
that the 
polycyclic structures present in these 


gen extent 


removal as a function of 


Figure 2 is a 
measure of degree of 


cate sulfur removal from 


oils is dependent upon the hydro- 
This 


to the reaction be- 


genolysis reaction. indicates 


steric hindrance 


tween hydrogen and sulfur until the 
interfering structures are removed. 
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FIGURE 1—Schematic flow plan of a fluid combination unit 


A practical application of 


Combination Processing 


® High investment savings 


® Minimum operating costs 


J. A. Beukers and H. P. Kelder, 
Esso Standard Refinery 
Antwerp 


TYPICAL example of the fluid by tanker and to ship products by gasoline, diesel and fuel oils have been 
combination unit as designed by tanker, barge railcar, or truck. Elec- manufactured and shipped 
Standard Oil Development Company _ tricity is bought from a nearby power- A schematic flow diagram of the 
is located at Antwerp, Belgium. It is house combination unit is indicated on Fig 
the heart of a refinery owned and The refinery and thus the combina- Ure |. The crude oil is distilled in a 


operated by Esso Standard Refinery, gion ynit was designed to process convent onal atmospheric pipestill 

Ss J Thea > > ; . ; —_ 0; VY y ‘ t y\ 

S.A The refinery consists of the fluid 25,000 bped Middle Fast crude oil into a light virgin naphtha overhead 

combination unit, a treating area three side streams and a reduced 
o , for the production of fuel products 

comprising an SO, extraction unit for 


crude bottoms stream. Three alter 
kerosine plus gasoline and kerosine ‘'” two grades of gasoline, kerosine nate operations are possible with the 
sweetening facilities, a small boiler Jt fuel, three grades of diesel oils No. 2 sidestream producing either 
plant, gasoline blending facilities and ‘two grades of residual fuel oil and kerosine, a light diesel oil blending 
the usual oil movement and storage butane LPG. In actual practice, sev component or jet fuel, The light 


facilities required to receive crude oi] eral other than normal grades of naphtha is pumped to a depropan 
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izer for stabilization and thence to 
the sweetening area. Here the product 
is sweetened directly without passing 
surge capacity. Heavy virgin naphtha 
is produced as the first sidestream; it 
is sent directly and thus hot to the 
reformer furnace. When producing 
the diesel oil blending component as 
second sidestream, an excess is pro 
duced over that required for reform- 
ing. A relatively small surge tank is 
available to feed 


during this diese] oil operation and 


receive reformer 
to make-up for shoratge of feed stock 
during the other operations 

The second sidestream is sent to a 
small surge tank when producing the 
diesel component, to kerosine extrac- 
tion feed tankage when on kerosine 
operation and to jet fuel sweetening 
when in this type of operation. In the 
last operation, the product is sent 
directly to finished product tankage 
from the combination unit after pass- 
ing the sweetening step. The third 
sidestream is also a gas oil suitable 
for blending into diesel oils. It is 
mainly used for this purpose although 
part of the stream may be included in 
the feed to the catalytic reactor. The 
stream is sent directly to finished 
diesel oil tankage after line blending 
in the proper proportions with the 
light virgin diesel oil component and 
light cracked diese] oil. An automo- 
tive, an industrial and a marine grade 
of diesel oil are produced in this 
manner. Small surge tanks are avail- 
able for the light virgin and the light 
cracked diesel components. The tank 
for the first mentioned component is 
somewhat larger in order to com- 
pensate for the blocked operation 
when producing the various qualities 
of second sidestream and to insure a 
continuous supply of the product for 
the diesel oil blending operations 

The pipestill bottoms are trans- 
ferred by way of an accumulator to 
Heat 


applied where possible, The crude is 


the fractionator exchange is 
divided into three streams and picks 
up heat from the pipestill pump- 
around system, from the hot lean oil 
and from the fractionator bottoms 
In the last case the stream has first 
supplied the necessary preheat to the 
feed entering the light ends facilities 
as will be described later. The heat 


from the third sidestream 1s 


used 
partly for a reboiler in a glycol re- 
generation operation and partly to 
preheat the light virgin naphtha be- 
fore it enters the depropanizer. 

The naphtha reformer is fed 
through a high pressure pump. Coil 
outlet temperature and pressure may 
be regulated as dictated by gasoline 
quality requirements, The hot vapors 
are discharged into the flash zone of 
the combination fractionator through 
a hand controlled valve. 


The fluid catalytic cracking section 
of the combination unit consists of a 
Model IV unit as designed by Stand- 
and Oil Development Company. It is 
a heat balance unit. Hot feed is sup- 
plied from the fractionator, if neces- 
sary supplemented with some gas oil 
from the crude pipestill. Except by 
varying the catalyst circulation rate, 
the heat balance may be controlled 
by varying the temperature of the cat 
feed producd at the fractionator 
by passing it through a cooler. The 
flue gases from the regenerator pass 
through a waste heat boiler to recover 
some of the heat lost to the air. 

The 


absorber 


combination fractionator- 


tower combines into one 


tower the following functions: 
1. Catalytic fractionator, 
2. Reformer primary fractionator 
3. Vacuum pipestill. 


4. By-products and _ off-specifica- 


tion product rerun tower, 


5. Light ends absorber and fat oil 


strippe r. 


The products from the fluid cata- 


lytic cracking reactor and the re- 
former products are the heating and 
lifting media for the reduction of the 
crude to the 


atmospheric reduced 


final crude residuum. It is withdrawn 


from the bottom of the tower after 
steam stripping and thence cooled by 
heat light 


ends feed, secondly by cold crude and 


exchange, firstly by the 


finally by wate 
After light 


ends feed. a portion of the bottoms 


heat exchange with 


is returned to the bottom of the tower 


as quench for temperature control 
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The cooled residuum is line blended 
with light cracked diesel oil to the 
desired grades of fuel oil, two grades 
of which can be made simultaneously 
These are transferred immediately to 
finished product tankage. 

The 


tower separates the vaporized reduced 


fractionating section of the 
crude, the reactor products, the re- 
former products and rerun products 
into catalytic cracking feed stock and 
light cracked diesel oil as side streams 
and into naphtha and gas as over- 
head The 


catalytic cracking feed is collected in 


stream, heavy gas oil or 


a pan located inside the tower. From 
here the product is fed directly to 
the catalytic reactor. The pan serves 
as surge capacity for catalytic crack- 
ing feed stock. 

Part of the heavy gas oil is used as 
reflux below the pan for tower tem- 
perature and cat feed quality con- 
trol. As first sidestream a light cracked 
diesel oil or gas oil is produced. A 
large stream is withdrawn from the 
tower. A relatively small portion 
equal to the net production of this 
product, is sent to a surge tank after 
steam stripping. It is mainly used for 
the continuous residual fuel oil blend- 
ing while a portion is also used as 
blending stock for two grades of diese] 
oil. 


This portion is caustic and water 
The 


main portion of the first sidestream 


washed prior to the blending 


is cooled by part of the crude oil and 
pumped to the top of the absorber as 
lean oil after passing a water cooler 
The fat oil from the absorber is gravi- 
tated back 
above the lean oil draw-off, The ab- 


to the tower three trays 


sorber gases are stripped out in the 
The thus 
effectively used as: 

1. Preheat 


similar to the pumparound in 


tower first side stream is 


medium for the crude 


the crude tower 
2. Lean oil for the absorber 


The 
fractionator are partially condensed 
at the 
The gases are 


overhead vapors from the 


fractionator tower pressure 
then compressed and 
recontacted with the naphtha pro- 
duced as overhead at the fractionator 
This mixture is again condensed at 
the higher 


pressure, The uncondens- 
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able gases are transferred to the ab- 
sorber for further recovery of valu- 
able fractions. The absorber recovery 
may be controlled 


limits by the amount of lean oil used 


within certain 
for the absorption. The absorber out- 
let gas is transferred to the refinery 
fuel gas system. The naphtha product 
from the distillate 
pumped after heat exchange with the 
bottoms of the fractionator tower to 


second drum is 


a stripping section of a debutanizer 
tower. 

Stripped heavy cracked naphtha is 
withdrawn from the bottom and sent 
to swectening via a small surge drum 
The from the 
stripper are partly condensed and fed 
into the debutanizer section of the 
tower, The stabilized light cracked 
naphtha is sent as bottom product 
via a surge drum to sweetening. A 
side stream from the debutanizer sec- 
tion is used as reflux for the top of 
the stripper section. 


overhead vapors 


The overhead vapors from the de- 
butanizer are totally condensed and 
fed into a depropanizer tower. The 
bottoms containing pentanes and bu- 
tanes are caustic washed and used for 
gasoline blending. The overhead 
product is again totally condensed 
and transferred to an LPG tower in 
which butane LPG is produced as 
The 


partially condensed and transferred 


bottoms product. overhead is 


to a vaporizer drum. The product 
may be used as gaseous plant fuel in 
case of gas shortage. The gas from 
the LPG tower is sent to the fuel gas 
Fuel gas is used at the unit 
furnaces and the boilerhouse 
gas is freed 


system 
Excess 
from water in a glycol 
scrubber and thence transferred to a 
nearby powerhouse. 


Also available in the area con- 
trolled by the combination unit per- 
sonnel is a deodorizer, Its feed stoch 
consists of spent caustic streams and 
H.S bearing water streams, These are 


countercurrently with hot 


contacted 





mum heat economy. 


bination unit. 





Conclusions 


Combination processing represents a valuable tool 
in the petroleum industry. It may be applied in vari- 
ous processing fields; in the example described in this 
article an entire refinery consists almost of one single 
unit. Application of the combination processing tech- 
nique results in considerable investment savings while 
operating costs may be minimized due to a reduction 
in manpower and to the possibility of applying opti- 


Proper design may eliminate objections to increased 
safety and fire hazards or objections to the complexity 
of routine inspection and maintenance work. Proper 
instrumentation, liberal use of automatic control and 
the application of graphic panels will greatly reduce 
or eliminate the possible effects of operational upsets 
in one section on the other processing steps of a com- 








flue gases from the crude furnace for 
H.S and caustic The 


is re- 


neutralization 
outlet gas from the deodorizer 
turned to the crude furnace to burn 
the H.S. 

The entire operation is controlled 
from a central control room equipped 
with a graphic panel on which the 
flow is indicated through the succes- 
sive sections of the combination unit 
In combination processing, the avail 
ability of a graphic panel is an almost 
indispensable tool to control properly 
the highly 


operations, 


integrated sequence of 

Table 1 gives typi al vields from 
Middle East crude as produced at the 
fluid 


production of lamp kerosine 


combination unit without the 


At Antwerp refinery, it has been 
possible through minor equipment 
changes to increase the streamday 
capacity of the unit to about 20 per 


cent above the design crude running 





TABLE 1—Typical Yields in Vol. % on a Middle East Crude 


Excess Gas* 
Gasoline and L.P.G 


Middle Distillates 


Heavy Fuel Oi) 
Refinery Fuel (Cat. Cracker Coke inel.)* 


* Fuel Oil equivalent 
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capacity. A start-up of the unit does 
The 
entire unit is usually on stream within 
48 hours 


the crude 


not present unusual problems 


lighting the 


furnace 


after fires in 
Slop production 
with combination type units may be 
come very low and it seems possible 
to reach a level of 0.2 volume percent 
on crude for the entire refinery which 


includes oil 


movement and storage 


operations 
The 


vided 


refinery organization is pro 


with a minimum of maint 


nance personne] The routine 


Inspec 
tion period takes place only once per 
12 to 18 months, Durine 


almost the entire 


uc h pe riod 
refinery is out ol 
operation and it is necessary to bring 


in outside personnel in order to 


achieve a minimum turnaround 


» AY atlable 


re pall 


period, Provisions are al 


to clean inspect and certain 


pieces of equipment and parts of the 


unit at any convenient time. Such 


practice reduces the 


total shutdown 


time of the entire unit 

This paper was pre hefor 
the Fourth World Con 
gress and is published through the 
Carlo Colombo. C 


Rome 


ented 


Petroleum 


courtes Oo} 


Marzio 74 
of this 


Hn po 
The complete text 
paper will be publ hed in the 
obtained di 


procecaing: and may he 


rectly from Mr, 
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CRUDE STOCKS 


Mthom of Barrels tnd of Month 


DISTILLATE FUEL STOCKS 


Mithans of Barrels End of Month 


Feb 


CRUDE RUNS TO STILLS 


Theuvand 


of Barrets Doty 


Mor Ape 


1754 oe 


tony Aug 


Sep Out 


eee — | 


RESIDUAL FUEL STOCKS 


Melhens of Barrels End of Month 


Mor Dec 


GASOLINE STOCKS 


Milhens of Barrels End 


of Mont 


KEROSINE STOCKS 


Milhons of Barrels End of Month 





Taking Stoc 


Cecil W. 


Smith, 


Economics Editor 


MONTH 


CRUDE OIL 


| Pro- 
| duction 
| Dally 


Runs to 
Stills 
Dally 


GASOLINE 


Stocks 
End of 
Month 


Pro- 
ductio 
Daily 





1953; 
August. 
September. 
October 
November 
December 

1954; 
geguery 

Vebruary 


March 
April 
May 
a . 

uly ; 
August. 
September. 
October 


November 
December 


1955; 
gaguary 
february 


March 
April 
May 
yune 

uly 
Auguat 
September 


Week Ended: 


10-14-55 
10-15-54 


Source: 


6,683 
6,557 
6,262 
6,277 
6,238 


6,240 
6,379 
6,507 
6,615 
6.471 
6,500 


6,761 

6.835 
6,886 
6,887 
4.677 
6.613 
6,642 
6,065 
6,668 


6,714 
6,196 


Data for last two months from API; prior monthly 


7,163 
7,023 
6,872 
6,087 
6.964 


6,047 
7,068 
6,923 
6.811 
7,038 
6.947 
6,916 
6,862 
6.939 
6.824 
6.975 
7,238 


379 


ayag <7 7 °73°7-7°2 


7 357 
6,765 


285,352 
289,614 
287.541 
283,021 
276,676 


270,811 
266,918 
271,867 
280,310 
282,250 
285,155 
284,804 
281,043 
274,608 
269,442 
264.566 
258,385 


260,156 
258,630 
264 430 

5,232 


255,134 


; 1,65 
171,061 


, 909 


* Distillate stocks reach new high 


* Refinery runs cut substantially 


* Gasoline stocks on par with 1954 


Pro- : 
duction 
Daily 


Stocks 
nm End of 
Month 


KEROSINE 


Stocks 
End of 
Month 


DISTILLATE 
FU 


Pro- 
duction 
Daily 


Stocks 


End of 
Month 


RESIDUAL 
FUEL 
Stocks 
End of 
Month 


Pro- 
duction 
Daily 





146,050 
144,184 
144,495 
150,747 
159,949 


704 
9,950 
297 
006 
606 
5,404 
8,010 


) 


150,676 


$25 


data from Bureau of Mines 


35,711 
37,280 
38,161 
36,271 
29,070 


22,013 
20,183 
17,633 

19,656 

23,892 
28,184 
31,953 
34,949 
37,099 
37,140 
34,547 
826 


23,266 
291 
187 
21,486 
3745 
30 
$2,449 
5 292 


His 


228 
38,706 


119,542 
126,709 
135,409 
133,381 
111,044 


81,044 
70,390 
60,270 
61,721 
73,581 
86,325 
101,657 
117.579 
128,06! 
139.128 
133,886 
108,144 


692 
513 
62,457 
70,139 
83,559 
100,652 
4 iV 
133,675 


R6 


50,007 
50,516 
50,820 
51,267 
49,370 


47,474 
47,119 
44.: 


Data in thousands of barrels 


DAILY 
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Crude 
ou 


672 
692 
639 
648 
508 


617 
621 
654 
574 
708 
624 
724 
664 
672 
642 
636 


729 


739 
742 
697 
742 
764 
sry) 
S46 


Total 


Oils 


946 
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TWO GOOD NAMES , 
forsee AT WORK TOGETHER 


@This photograph shows the welding of Revere 70-30 Cupro- 
Nickel to make a digester to handle both organic and inorganic 
acids. The metal was chosen because of its superior corrosion- 
resistance. It is also widely used for condenser tubes and plates, 
heat exchangers, evaporators, stills and similar equipment where 
its enduring qualities are required to meet corrosive fluids such 
as salt water and many chemicals. 


The digester shown was made by the Nooter Corporation, 1430 
S. Second St., St. Louis 4, Mo., which is an important supplier to 
the chemical, refinery, utility and similar industries. Weight of the 
vessel, 9,000 pounds; length, nine feet, inside diameter, 66 inches. 
Revere collaborates closely with Nooter from time to time on 
welding matters. If you have a welding problem on non-ferrous 
metals, see the nearest Revere Sales Office. 
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It’s 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, N. Y 


* . . 
Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; 
Los Angeles and Riverside Calif.; New Bedford, Mas.; Rome, 
N.Y. Sales Offices in Principal Cities, Distributors Everywhere 


For more data on advertised products, use Readers’ Service Cords. last page 





Valuable Reading Ahead 


HERE'S A QUICK LOOK 
AT THE DEPARTMENTS IN THIS ISSUE 


How To Do It PAGE 228 


KEEP GOING for some quick ideas that will mean money in your 
pocket, greater efficiency in your plant. 


Who's Building PAGE 238 


KEEP GOING for a rapid-fire summary of construction activity in our 


mushrooming industry along with a quarterly "boxscore” of building 
projects. 


What's Happening PAGE 258 


KEEP GOING for some tersely told information on the highlights of 
industry happenings. 
KEEP GOING for a newsy roundup of the activities of men you know. 


Heard at Meetings PAGE 286 
KEEP GOING for quick accounts of important gatherings. 


Suppliers’ Notes PAGE 294 
KEEP GOING for a glimpse at personalities in the supply industry. 


New Books PAGE 315 
KEEP GOING for capsule digests of books that will interest you. 


New Equipment PAGE 319 


KEEP GOING for a fast description of the best in new mechanical 
developments. 


Service Cards PAGE 317 


KEEP GOING for a quick, convenient way to get more information on 


new equipment, literature, as well as products and services offered by 
advertisers. 
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NEW UNITS FOR 
PETROFINA 


Completed by 


LUMMUS 


AHEAD OF SCHEDULE 


BELOW GUARANTEED 
COST 


On July 30, 1955, Lummus 
turned over to Canadian 
Petrofina, Ltd., the 16,000 
BSD Houdriflow Catalytic 
Cracking Unit and the 3,000 
BSD Hydrodesulfurization 
Unit built at their new Point 
Aux Trembles Refinery neat 
Montreal. 
Construction on these two 
units began late in April, 
1954, with the client re- 
questing that the plant be 
completed by September 1, 1955. Substantially 
ahead of schedule by March, 1955, Lummus and 
the client agreed to use an absolute minimum of 
overtime labor for the remainder of the project to 
allow simultaneous completion of other refinery 
facilities. Even so, the two units were completed 
ahead of schedule, at a cost below the original guar 
anteed maximum. 

Lummus constructed the Catalytic Cracking 
Unit complete with a charge heater system, Frac- 
tionation Unit, and Vapor Recovery Unit. The 
Hydrodesulfurization Unit (built under Shell li 
cense) is the second of these units in the world 
(Lummus having completed the first at Stanlow, 
England early in 1955). An outstanding feature 
of these units is the electronic instrumentation for 
temperatures, pressures and flow rates, complete 
with digital indication and adapted to automati: 
print-out logging and graphic panels. This is the 
first electronically instrumented Catalytic Cracking 
Unit in this hemisphere. 

Lummus engineers can save time and cut costs 
for you on your next project 

THE LUMMUS COMPANY CANADA 
LIMITED, 455 Craig St. W., Montreal, Que. Engi 
neering and Sales Offices: New York, London 
Houston, Bombay, Paris, The Hague. Sales Offices 
Chicago, Caracas. Heat Exchanger Plant: Hones 
dale, Pa. Fabricating Piping Plant: East Chicago, 
Ind. Licensed Manufacturers of Heat Transfer 
Equipment throughout Canada. 


LUMMUS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICA INDUSTRIES 


16,000 BSD Houdriflow Catalytic Cracking Unit 
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How To Do It... 





$10 is paid for each accepted idea, Mail to Editor, Petroleum REFINER, P. O. Box 2608, Houston 5, Texas 










































































Water Heater Keeps Engines Warm 


The problem of starting dead cold 
engines in plants located where ¢li- 
mates are severe, can be a sticky one. 
Often times there is sudden need to 
bring the stand-by engine to full load 
in the shortest possible time and when 
the engine is dead cold, this can pro- 
duce very undesirable affects. 

Here is a simple way to side-step 
the problems of long warm-up time 
unloaded, condensation in cylinders 
and bases, and excessive maintenance 
and down time. Just cut a small 
water heater and circulating pump 
into your jacket cooling system in the 
manner shown 
can be 
maintained in a ready for operation 
condition and the condensation and 
other undersirable features will be 
minimized, This arrangement can be 
made for a very nominal cost and 
will probably save many times more 
than its initial cost in better engine 
performance and less down-time 


In this way, the engine 
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‘Hot Water 
Heater 
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for Winter Starts 
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Tool Lines Up Compressor Valve Plates 


To help line up compressor valve 
plates, make two tools like the one 
shown from 1-inch pipe Cut the sec- 
tion of pipe the proper length to pro- 
vide six to eight inches for a handle 
plus the length required to pass from 
the outside of the stop plate to the 
inside of smallest plate. Saw out two 
sections to make fingers to reach 
through the valve plates. Flatten these 
two Strips, and 


square the edges 


PETROLEUM 


round the points. Different size pipe 
may be used to fit the size of plate 
valves, but the fingers should always 
be about 1/16-inch thick to be strong 
enough to prevent springing open 
Two such tools must be used, one 
for each valve. To 
plates, put the largest spring 
plate into stop plate and compress, 


side of install 


and 


slipping the fingers over on each side; 
then slip on the next size spring and 
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Tight, easy valve closure every time 
after 4 years on 800° F. oil 


THE CASE HISTORY — With no 
maintenance whatsoever in more 
than 4 years’ continuous service, 
these Crane 300-pound steel 
gates show no loss of efficiency. 
Fact is, they look good for service 
indefinitely. 

The installation is at Cities Serv- 
ice Oil Co.’s Ponca City refinery. 
The valves are on the hot oil outlet 
lines from a crude unit heater. Oil 
handled is 800° F. 

While operated fairly frequently 
under high temperature, these 


Crane No. 33X valves show no ef- 
fects from this severe service. They 
have provided tight closure with no 
leakage at any time—and with un- 
failingly smooth response to the 
handwheel. 

Outwardly Crane steel valves 
may look like many others. But 
there’s a big difference inside. For 
instance, in the extra skill and care 
that go into Crane Exelloy seating 
design and manufacture. 

That’s what makes these Crane 
valves such outstanding performers 


in refinery service. 

In steel gates, globes, angles and 
checks, Crane gives complete se- 
lection—in sizes up to 24 inches 
in pressure classes up to 2500 
pounds, See your local Crane Rep- 
resentative for valuable help in 
specifying and ordering. 

Crane Co., General 
Offices, Chicago 5, Ill 
Branches and Whole- 
salers in all areas, 


CRANE CO. a 


/@. TuRiery 
| suver 


VALVES . FITTINGS . 
KITCHENS @ Pi ABING e 
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PIPE 
HEATING 


CRANE’S FIRST CENTURY...1855-1955 | 
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NEW! Rockwell . 


A Mobile Service 
For Low Cost 
Contracted Valve Maintenance 
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‘Workshops on Wheels” 


WHAT IT 1S: Rockwell’s new Mobile Maintenance and al ’ ’ r 
Lubrication Service is designed to increase the efficiency and 


\ 
| 


lower the cost of valve maintenance for oil and gas field installa- a 


tions, refineries, pipe lines, chemical plants, and processing plants. 
It is made possible by a fleet of specially-built valve “‘workshops 
on wheels,” manned by factory-trained experts, and equipped 
to provide complete “on the spot”’ service on a regular schedule, 
tailored to fit individual needs. 


a@ 
a 
; 


se. 
e 2 


HOW IT WORKS: A Rockwell engineer, thoroughly familiar a _ 
with Nordstrom valve design and maintenance, as well as with 
your particular process requirements, studies your installation 
in terms of its service needs. Then a mutually agreeable schedule 
is established for the servicing of your valves. From that time 
on, you have no valve maintenance worries; they become the 
responsibility of a Rockwell service expert. At regular intervals 
he will handle all servicing and lubrication quickly, efficiently, 
working from one of Rockwell’s “‘workshops on wheels.” These 
Rockwell-designed trucks are equipped with the most advanced 
lubrication, servicing and repair equipment, and built to operate 
with complete safety under any fire or explosion control 
requirements. 


Pre-planned “on-the-spot” lubrication and service . .. 


+». performed by scientificaily equipped experts... 


WHAT IT COSTS: Naturally, the price of this new planned ) 

maintenance and lubrication service varies with the size and , WE -NORDSTRO 

number of valves, and with frequency of service. Definite prices a” RO b ! 

are established after a Rockwell engineer has studied your in- Telus pa eee” 

dividual requirements. “er il 
Actually, this new Rockwell service saves far more than it costs. ‘ 

It saves on fixed maintenance overhead. It saves on valve repairs. 

It saves by reducing costly down time. Because it is expert pre- 

ventive maintenance performed on a regular schedule, it saves by 

spotting potentially expensive trouble before it gets expensive. 

And, of course, it saves on valve replacement costs because your 

valves will give you longer, more economical service life. 


. - Cuts maintenance, down time, and replacement costs, 


The new Rockwell Mobile Maintenance and Lubrication Service is another extra value you 
can get only from the world’s oldest and largest maker of lubricated plug valves. Its sole 
purpose is to help you get the best possible valve service at the lowest possible cost. For more 
detailed information, send the coupon below. 


R O C K W/ oa = = - Rockwell Manufacturing Company 


400 N. Lexington Avenue 


Pittsburgh 8, Pennsylvania 
N O rd stro mM VA LVES f cit: me mab information about Rockwell's new 


Mobile Service. 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF [| Please have a Service Engineer survey my valve maintenance 


needs. 
Nome 
Company 
Address 


City 


lat, Pg Te Neg Mh ase 
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a. 


asa 











Profit 


from the experience 
of others 


It is a wise man who takes advan- 
tage of the experience of others. Most 
oil industry men are Busy Men—busy 
with their own appointed tasks. Keep- 
ing abreast of developments in the 
industry is vital for growth and greater 
earning power. 


practical books on 
PETROLEUM REFINING 


The knowledge gained through years 
of work and study by capable men in 
the petroleum refining industry has 
been recorded for your use, Profit 
through the experience of others by 
ordering the books of practical job- 
interest value to you. 


© The Chemistry of 
Petrochemical Reactions 
By Lewis F. Hatch price $4.50 


Handbook of Solvents 
By Morris Jacobs and Leopold Schefion 
price $8.50 


Industrial Solvents 

By Ibert Mellan price $12.00 
The Physical Chemistry of 
Lubricating Oils 

By A. Bondi price $10.00 
Elements of Fractional 


Distillation 
By C. 5S, Robinson and E. R. Gilliland 
price $7.50 


Methods of Analysis of 
Fuels and (ils 
By J, R. Campbell and W. Gibb 

price $4.00 
Chemical Engineers’ 
Handbook 
By John H. Perry price $17.00 
Correction Tables for 
Petroleum Oils 
By 0. H. Bardill price $3.50 
Handbook of Dangerous 


Materials 
ey N. lrving Sax, W. W. Schultz and 
. J, O'Herin price $15.00 


Handbook of Engineering 


Fundamentals 
By Ovid Eshbach 





price $10.00 





Send for your FREE copy of the New 
Petroleum Books Catalog which describes 
the nature and contents of these and 
many other books pertaining to the Pe- 
troleum industry. 











In ordering please make certain that 
your complete mailing address is in- 
cluded, Designate desired books by 
title and author. Attach your check 
or money order and shipment will be 
made promptly via prepaid parcel post. 


BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608, Houston 1, Texas 


How to Do Iteos 


plate until all are held compressed 
into stop plate by the tool. Put valve 
seat on and bolt seat and stop plate 
tight. Quickly pull 


out each tool and finish tightening 


together, finger 
with wrench. Plates are in line with- 
out having to move them over to seat 
properly. 


Removable Pipe Rack 


Here is a rack for hauling and 
working pipe that can be quickly and 
easily removed from the truck on 
which it is mounted. The frame is 
made of angle iron formed so as to 
fit on the side of the bed of the 
pickup. It is anchored by clamps. 

The adjustable rack is made of 
l'4%2-inch pipe telescoping inside 2- 
inch pipe with matching holes drilled 
in both. The pipe vise is conveniently 
located at the back. 


Extend Valve Stem for 
Waist High Operation 


Here is a simple means of convert- 
ing frequently operated valves to waist 
high operation. To extend the valve 
stem, first braze together two nuts sized 
to fit the gate valve stem and weld 
them to a rod of proper length. Grind 
a square on the top of the rod to fit 
the gate wheel. Then screw the exten- 
sion on tightly and grease the gland so 
the stem turns smoothly. 

A standpipe is made to fit over the 
top of the valve as shown. The gate 
wheel hangs on the standpipe so that 
it is readily accessible and the cap 
is locked on when the valve is not 
operated. 





‘Concrete slab 


Reinforcing steel 








Welding machine 
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Welding Machine Used to Break Up Slab 


Ilo save many hours of labor in 
breaking up concrete slab during sta- 
tion modification, make use of a weld- 
ing machine. First chip away enough 


of the slab to expose the opposite 
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ends of reinforcing steel. Connect the 
electrodes of the electric arc welder 
to each end and start the machine. 
through the rod will 
raise the temperature of the steel 


The current 


34, No. 11 





Milton Roy Motor-Driven 
Pump with Instrument Air 
Stroke Length Adjustment. 
Control cabinet (front) houses 
components of the stroke- 
adjusting servo system. Re- 
mote capacity control by two 
process variables is possible 
when variable speed motor 
driver is used with pump. 


BE SURE TO SEE IT 

at the Milton Roy exhibit, 
“25th Exposition of the 
Chemical Industries,’’ Dec. 
5-9, Convention Hall, Phil- 
adelphia, Booth 313. 


DESIGN FEATURES 


Instrument air 3-15 psi 
Main supply air 80 psi 
Air consumption 

Motor running full speed 15cfm 

Motor not running 0.3-0.4 cfm 
Motor revolutions per inch 

change of pump strok« 240 
Air consumption per inch 

change of pump stroke. 2.5 cu.ft 
Stroke positioning 

speed 
Positioning 

accuracy 


10 sec./in 


better than 1% 


1/70 psi change 
in instrument 
air signal 


Sensitivity 


MO 


Here is precision controlled volume 


pumping with a plus: automatic ca 
pacity control by standard 3 to 15 psi 
instrument air signal. Plunger stroke 
length is infinitely adjustable from 
zero to 100% of maximum by an air- 
operated servo system that is accurate 
to within 1%. A change in instrument 
air signal as small as 1/70 psi reposi 


tions the plunger stroke length setting 


new bulletin 955 gives full details 
Send for your copy today to 
Milton Roy Company, Manufactur 
ing Engineers, 1300 E. Mermaid 
Lane, Phila. 18, Pa 


Engineering representatives in the United States, Canada, 
Mexico, Europe, Asia, South America, and Africa. 


November, 
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by instrument air signal 


Heart of this new motor-driven pump 
is a small, powerful rotary air motor 
coupled to the stroke-changing mech 
anism. Air volume boosters in the air 
motor lines give fast, positive position 
feed bac k 
circuit gives high positioning accuracy 


ing. An extremely stable 
system 


only 0.3 to 


Air consumption, when the 


is in balance, is low 
0.4 cim 


mifton 


CONTROLLED VOLUME PUMPS 
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Amazing lime Savers: 


FOR PIPEFITTERS ¢ ELECTRICIANS 
PLUMBERS « MAINTENANCE MEN 


Save time. Save work. These rugged new 
hole saws will speed up countless j for 
you. With a special high speed steel cutting 
edge welded to a tough chrome-vanadium 
body, they bite through practically any ma- 
terial, 

You can use them to cut into metal pipes 
and tanks — or for boring holes fast in walls, 
floors and partitions. They go through wire 
nails, screws, metal lath and most other metal 
obstructions without damage to their sharp 
cutting teeth. 

Depth of cut is a full 244”. And, since 
these saws can follow through the holes they 
make, you can cut to almost any depth by 
removing the core as you go along. Good 
chip clearance, so necessary for rapid cutting, 
is assured by the spiral elevator groove in 
the body of the saw. 

Get a set of these remarkable new Millers 
Falls Deep Cut Hole Saws. They come com- 
plete in the compact steel carrying case 
shown above — 6 saws from 14,” to 2%,” 
diameter, plus 2 mandrels with %” pilot 
drills. Buy yours today. They'll pay you back 
fast in the time and work they save. 


SEE THEM AT YOUR SUPPLIER TODAY 


Write for catalog of 
Millers Falls Tools 


MILLERS FALLS 
TOOLS 


MILLERS FALLS COMPANY 


Dept. PF-1, Greenfield, Mass. 


For more data on advertised products, use Readers’ Service Cards, last page 


SINCE 


1868 


How to Do Ite. 


enough to expand it and cause the 
| concrete to split. By repeating this 


| procedure on through the slab it can 
| be quickly broken up. 


System Allows Compressor 
To Start with Light Load 


The system shown combines the by- 
pass assembly on a gas compressor 
with the relief valve assembly 

In operation, the gate valve is 
opened before starting the compres- 
sor, allowing the discharge to flow 
back into the suction. This allows the 
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compressor to start under low load 
| conditions. This feature is especially 
| desirable in compressors on direct 
| drive from the prime mover where 


there When the 


pressor is warmed up, this valve is 


is no clutch com- 
gradually closed. forcing all the gas 
out the discharge line. 

The system is also tied into a relief 

valve. If the pressure of the system 

| gets too high. the relief valve also 

| allows flow of the gas from the dis 


charge back into the suction 


Flux May Show Surface 
Too Dirty to Braze 


The left side of the photo shows 
how flux behaves on an oily steel sur- 
face; the section on the right had been 
cleaned thoroughly and degreased be 
fore applying flux. An attempt to 
braze the surface on the left would 
probably result in poor wetting of the 
metal and a mechanically weak and 


REFINER—Vol. 34, No. 11 





helpful refinery service that pays for itself! 


TRETOLITE DESALTING 


is used to desalt over one and one-half 
million barrels of crude oil daily. Salt re- 
movals are in the range of 95 to 100%, 
with chemical costs averaging around 2 
mills per barrel. Regardless of the capac 
ity requirement, Tretolite desalting offers 


a simple, flexible and economical answer 


OTHER TRETOLITE PRODUCTS AND 
SERVICES FOR REFINERS 


Water Clarification Compounds 
Demulsifiers for Waste Oil Emulsions 
Demulsifiers for Doctor Treating 
Anti-Foam Compounds 

Asphalt Anti-Stripping Additives 


KONTOL Corrosion Inhibit 


protect internal metal surfaces by forming 
a protective mono-molecular film. They 
also offer excellent detergent properties 
which assure the advantages of operations 
with clean units. Kontol inhibitors are 
available in numerous formulas, suitable 
for use in the various corrosive environ 
ments encountered in the refinery 


For complete information, ask your Treto- 


lite refinery service engimeer or write to 


TRETOLITE & COMPANY 


A DIVISION OF PETROLITE CORPORATION 
369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 
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How to Do It... 


leaky joint. If flux wets poorly, the 
most economical thing to do is to 
clean and degrease before brazing. 
To clean, first use a vapor degreaser 
or solvent. Then remove any oxide by 


DIRTY METAL 


pickling or by using an abrasive wheel 
or belt. After cleaning be careful, too, 
not to touch the joint faces. A greasy 
fingerprint can do as much damage 
as a patch of oil. 


Use Scrap Materials 
To Make a Hose Reel 


Chis handy all-metal hose reel was 
made entirely from scrap materials 
found around the machine shop. The 
spool of the reel is made by welding 
a framework of small rods around a 
central member made of 53-inch pipe 
In this case, the weels located at each 
end ol the spool were also made by 
shaping smal] diameter rods, The sup- 
ports are constructed from  1-inch 
pipe. This pipe is welded into the form 
of two triangles. with one side of the 
triangle resting on the opposite tip of 
the triangle attached to a 1-inch pipe 
which runs down the center of the 
j-inch pipe in the spool. Braces ar 
welded between the side supports 
to give the framework the desired 


rigidity 
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NETHERLANDS 
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HEAT & COLD 
INSULATION 


ALL OVER THE WORLD 
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Who's Building... 


Great Northern Oil Company goes on stream at Pine Bend 


New Minnesota Refinery Complete 


MINNESOTA’S largest oil refin- 
ery is now on stream at Pine Bend 
Process equipment at Great Northern 
Oil Company's new 25,000-barrel-a 
day refinery includes 

A crude-distillation and tar-separa- 
tion system, a Thermofor catalytic 





cracker, hydvodesulfurization and 
Ultraforming units, catalytic poly- 
merization facilities, a gas-recovery 
unit and delayed coker, 

The first unit to go into operation 
was the refinery’s two-stage crude 
unit, separating crude into light and 
heavy naphthas, fuel oil and reduced 
crude 


Products from the crude unit were 
moved to other units as they were 
ready to start up. The light overhead 
fraction goes to the cracking unit 


cle New Tower on the Horizon— 
where it is split into gasoline and fucl 


The 200-foot prilling tower, upper left, at the new Brea Chemicals, Inc., ammonium-nitrate 
oil; reduced crude is pumped to the _ plant near Brea, Colif,, is the tallest all-cluminum process structure in the world. Sprayed as 
coking unit droplets into the top of the new aluminum tower, liquid ammonium nitrate cools and solidifies as 

5 : it falls, forming uniform prills. The company, a subsidiary of Union Oil Company of California, 


The second piece of equipment to puyilt the plant at a cost of some $3 million. It has a daily capacity of 137 tons 


38 PeTROoLEUM REFINER—I 





ee 







































































SUPPLY 
sTroORt is OUR 
DistRisuTror 


W.C.NORRIS MANUFACTURER, INC. 


TULSA, OKLAHOMA 


WEST COAST DISTRIBUTOR: BRANCHES: 


GREAT BEND, KANSAS; CORPUS CHRISTI 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA Since 188 2 HOUSTON, KILGORE, ODESSA, WICHITA FALLS, TEXAS, 


Los Angeles SALEM, ILLINOIS; CASPER, WYOMING, 
OKLAHOMA CITY, OKLAHOMA 


EXPORT: 30 ROCKEFELLER PLAZA. NEW YORK CITY 











Who's Building. ee 


start was the catalytic-cracking tower. Fur 
ther processing and treating are done in the 
treating units before they are blended with 
products of the next refining stage 

The refinery will turn out more than 500 
000 gallons a day of gasoline, plus both No 
| and No, 2 fuel oils, propane 
troleum coke and sulphur 

The refinery was engineered and con 
structed by The Fluor Corporation, Ltd 
Great Northern will operate the plant 
under licenves on the Thermofor catalytic 
cracker, hydrodesulfurizer, Ultraformer and 
catalytic polymerization unit from Socony 
Mobil Oi! Company, Standard Oil 
pany Universal Oil 
ucts Compan 


butane pe 


Com 
Indiana ind Prod 

Purvin and Gertz, a Dallas engineering 
firm, served as consultants ®n the project 
and The Lummus Company was retained 
in its early stages to establish the type of 
process units and product specifications to 


be used, and to assist in selecting a site 


Union Oil Company of California 
has started a project to double the capa 
ity of its recently completed Santa Maria, 
Calif., sulphur plant, Construction at the 
plant, which was built in connection with 
a new coking plant, will increase its ca 
pacity to 84 tons a day, The 
to cost $760,000, 
air pollution 


Phillips Chemical Company wil! 
expand by 22 percent the rubber-making 
capacity of 
plant. The company already had an 
nounced plans to expand 
facilities by 15 pereent, The 
ent capacity 
Production of an adjacent 
plant will be stepped up to provide addi 
tional butadiene for the copolymer 
Construction will begin immediately, 
completion scheduled for early 7 


project, due 
includes work: to control 


its Borger, Texas, copolymer 


general plant 
plant's pres 
is 63,000 tons a year 


butadiene 


plant 
with 
1957 


international Petroleum (Colom- 
bia), Ltd., with long-standing plans to 
build a near Cartegena, has s 
lected Bechtel Corporation to handle con 
struction on the Colombian project, The 
plant, designed for a daily capacity of 
15, O00 barrels, is scheduled for completion 
late in 1957. Its cost originally was ex 
$35 million 


Raffinerie Siciliane Olii Minerali 
is expanding the 
Augusta, Sicily 
to 2,150,000 

crude oil from the 


refinery 


pected to run some 


annual capacity of its 
refinery by 650,000 tons 

Rasion plants refine 
Middle East. The Au 


gusta refinery was originally a U. S. plant 


Italy 


tons 


It was dismantled and 


in 1949 


sh pped to 


E. |. du Pont de Nemours & Com- 
pany will build a plant to manufacture 
a chemical rubber at Bez 
The product will be a 
polyethylene developed by Du Pont re 
se arch The plant 8 a heduled for 
completion during the first part of 1957 
Additions and com 


pany’s existing power ind service facilitu 


umont, Texas 


chlorosulfonated 
new 
alterations to the 
started 


Monsanto Chemicals, Ltd., will 
build a new phtalic-anhydride plant at 
Newport, Monmouthshire, U. K. Due 
cost $1.4 million, the plant will be in 
production by late 195 It will be built 
15.000 tons 


at Beaumont also will be 


for an annual « pacity ot 
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Seven New Write-Offs Granted 


Office of Defense Mobilization, moving 
to clear a backlog of eligible applications 
inder its new rapid-fast write-off program, 
has issued seven new certificates of neces- 
sity for refining projects 

Meanwhile, applications for fast write- 
offs continued to be filled with the agency, 
ce spite its newer and tougher rules cover- 
ing amortization. Almost $70 million worth 
of refining facilities are 
applications 

The largest of these projects are two for 
Standard Oil Company (Indiana), total 
ing $19,589,000 and $6,820,000, The ap- 
plications apparently cover facilities to re- 


covered in new 


place and supplement equipment damaged 
or destroyed in the fire at Whiting, Ind 

The next largest refining facility cov 
ered by an application for fast amortiza 
tion totals $11,303,000 The application 
was filed by Esso Standard Oil Company 
Others filing applications: 

Gulf Oil Corporation, $3,222,500; Pon 
tiac Refining Corporation, $1,983,000 
Bankline Oil $1,962,000 and 
$608,000 Houdry Process Corporation, 
$151,000, and Cosden Petro!eum Corpora 
tion, $137,000 and $1,100,000 

Also, Prime Oil Company 
Cities Service 


Company, 
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, $13,423, 
+,000 


Oil Company, $8,9 


; 
l 





Petrofina, Ltd., has gone 
on stream 16,000-barrel-a-day 
catalytic cracker at its recently com 
pleted refinery in Montreal, Que. The 
refinery was designed for a daily thru 
put of 20,000 barrels 

Charge to the cracker, the 
catalytic 


Canadian 
with a 


tallest 
cracking towe 
ever built in Canada, light and heavy 
ras oil from the refinery’s vacuum dis 
Later the 
from the 


Houdriflow 


charee will in 


plant coking 


tillation unit 
clude w«iS oul 
init 

Ot the 


racker, 


total charge to the '85-foot 


10.000 barrels a day will be 





Petrofina Goes On Stream 


fresh teed, 
barrels a recycle stre im, 
diesel oil 

In addition to the 
distillation unit, the 
coking unit, other major process equip 
ment at Montreal include 
forming, catalyti 
ilkylation 


isobutane 


with the 6600 


than 


remaining 
heavier 


refinery s vacuum 
cracker and future 


catalytic re 
polymerization and 

Anticipated high yields of 
ind butylenes, in addition t 
high-octane gasoline, make alkylation 
ittractive 

handled by The 
Canada, Ltd., and 
Canadian Kellogg Company 


Construction was 


Lummus ( ompany 
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New construction 
horizons 
through advanced 


engineering 


ESTIMATES 
BROWN & ROOT. INC. 


PLANT LOCATION 
Exgine 5 » Constructors 


CABLE ADDRESS — SROWNBILT 
POST OFFICE BOX 3, HOUSTON 1, TEXAS 


ENGINEERING 
CONSTRUCTION 


No. One Wall Street, New York 5, New York @ Canada 7 Mexice © Panama . Venezuela 
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Who's Building. ee 


The Texas Company, $116,000; National 
Cooperative Refining Association, $1,400,- 
000, and The Atlantic Refining Company, 
$89,270 

Miami Oil & Refining Company was 
issued an amended certificate of necessity, 
changing the location of its proposed 
Florida refinery from West Palm Beach to 
Fort Pierce. Other companies receiving 
certificates 

Petrolite Corporation, El Paso, Texas, 
refinery facilities, 60 percent on $21,800 

Sunray Mid-Continent Oil Company, 
San Patricio County, Texas, natural-gaso- 
line facilities, 25 percent on $269,000 and 
65 percent on $3,241,000, 

Esso Standard Oil Company, Sorrento, 
La., underground storage, 40 percent on 
$979,500 

The Carter Oil Company, Billings, 
Mont., oil-refining equipment, 45 percent 
on $412,750 and 65 percent on $1,384,250. 

Sunray Oil Corporation, Acadia Parish, 
La., natural-gasoline facilities, 40 percent 
on $163,000 and 65 percent on $1,181,000 

Utah Oil Refining Company, petroleum 
refining facilities, 40 percent on $441,000 
and 65 percent on $2,097,500 

International Refineries, Ltd., refinery 
equipment, Wrenshall, Minn., 40 percent 
on $538,450 and 65 percent on $850,000. 


Standard Oil Company of Cali- 
fornia, planning to build a 25,000-bar- 
rel-a-day refinery at the entrance to 
Honolulu harbor, has offered to put up a 
plant which will produce neither smog, 
pollution nor odors 

The offer, made in a plea for a change 
in zoning ordinances to permit construc- 
tion of the $30-million refinery, was con- 
ditionally accepted by the city’s planning 
commission, The conditions allow com- 
pany scientists 60 days in which to furnish 
evidence that they could build a refinery 
which would have no effect on plant life, 
animals or fish. 

The company’s plans were opposed by 
local groups which hope to see the site 
deve lope d a506hCUa park I he land is con 
trolled, however, by the U. S. government, 
which has agreed to release the land only 
if it is used as the location for a refinery 

Process facilities would include a two 
stage crude-distillation unit, a 10,000 
barrel-a-day fluid catalytic cracker and a 
1000-barrel-a-day alkylation plant 

Anti-pollution equipment would includ 
a hydrogen-sulfide-recovery unit, to pre 
vent escape of odors from refinery fuel 
gas; a closed system, to gather and return 
to the system all vapors released through 
safety valves; incineration of all flu gases 
from the catalytic cracker; electrostatic 
precipitators which would remove 
ing catalyst dust from flu stacks: storage 
tanks which would be provided with float 
ing roofs, to prevent evaporation; mechani 
cal seals on all pumps, as a precaution 
against vapor loss, and separators used to 
remove contaminates from all liquid waste 
before it is discharged into the ocean 


escap 


Reichhold Chemicals, Inc., is duc to 
start construction of a 100-ton-a-day sul 
furic-acid plant at Tuscaloosa, Ala. The 
new facility is due for completion in March 
1956 

The project, with auxiliaries, will rep 
resent an estimated investment of nearly 
$1 million, Output of the new plant will 
be used by the company in its manufact 
uring program 
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Salle de Controle— 


European refineries are fast adopting the latest technological advances. Shown is a view of the 
contro! room at the Societe Industrielle Belge des Petroles of Brussels. The colorgraphic control 
panel is believed to be the first of its kind to be used in a European refinery. Designed by 
Minneapolis-Honeywell engineers, the panel and control system for the Belgium refinery covers 
a catalytic cracking and polymerization unit. It was constructed by the French subsidiary of 
The Lummus Company. The S.1.B.P. refinery is one of Belgium's largest. 


Badische Annilin und Soda Fabrik 
is building a chemical plant in Turkey 
The plant, to be ready at Kutefia in 1958, 
will turn out 60,000 tons of ammonium 
sulfate a year, 50,000 tons of sulfuric and 
nitric acids and 10,000 tons of ammonium 
nitrate 


Rohm & Haas, GmbH, Chemische 
Fabrik has brought on stream a new ace 
tone-cyanhydrin unit at Darmstadt, Ger- 
many. The plant is using natural gas as 
raw material. The company is considering 
further expansion in the petrochemical 
field 


Petro-Tex Chemical Corporation 
has let the contract for construction of 
new facilities which will expand the out- 
put of its Houston butadiene plant by 
about 50 percent, The contract went to 
Bechtel Corporation. The plant, acquired 
from the government, now has an annual 
capacity of 90,000 short tons 

In addition to expanding its producing 
facilities, the company plans an addition 
to its process-research laboratory and pilot 
plant facilities, as well as an enlargement 
of its plant offices. Work will begin imme- 
diately, and the expected 
to be completed by the 1956 


units are 
end of 


new 


U. S. Industrial Chemicals Com- 
Pany has completed a pilot 


building on the site of its other 
facilities in Cincinnati. The company, a 
division of National Distillers Products 
Corporation, will share the building with 
the affiliated National Petro-Chemicals 
Corporation 


new plant 


research 


The new structure provides facilities for 
final testing of processes and products de 
veloped in the research laboratories. The 
first product to be piloted in the new re 


search building will be isosebacic acid 


i rROLEUM RI 


Benzin und Petroleum, GmbH, has 
started construction on a 5700-barrel-a 
day Hydrofiner for desulfurizing diesel oil 
at its 28,000-barrel-a-day Hamburg re 
finery. The unit, to use hydrogen from 
the refinery’s 5000-barrel-a-day catalytic 
reformer, is the second hydrofiner due to 
be built at British Petroleum Company 
Ltd., refineries this year. The other unit, 
with a capacity of 8000-barrels a day, will 
be erected at the Kent, Eng 
land, refinery 


company § 


Hercules Powder Company is star 
ing construction of a new plant at Louisi 
ana, Mo., to produce pentaerythritol, The 
plant, to cost about $6 million, is sched 
uled for completion in late 1956, It will 
double the company’s pentaerythritol ca 
pacity. The new facility will turn out 24 
million pounds of pentaerythritol a 
and 100 million pounds of formaldehyde 


Phillips-Pacific Chemical 
pany has selected Pasco, Wash 
site for its proposed 200-ton-a-day ammo 
nia-fertilizer plant in the Pacific North 
west. The company, recently formed by 
Phillips Chemical Company and Pacific 
Northwest Pipe Lines Corporation, ex 
pects to have construction underway by 
1956, with the $12-million 
scheduled to start operations lat 


year 


Com- 


» as the 


spring plant 
that year 
Phillips Chemical has started design work 
at Bartlesville, Okla Fish 
Company will handle construction 
mechanical work 


Enginee ring 
and 


Neste Oy, Finnish state-owned oil com 
pany, has asked firms in France and Ger 
many to furnish equipment for the 
18,000-barrel-a-day refinery 
at Turku. A French concern 
de Vies-Lille, will provide 
cent of the plant facilities, and the balance 
will be sent by Rohrbau, a 


German supplier. Some special equipment 


new 
it is building 
Compagnie 


about 60 per 


Mannesmann 
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Corrosioneering 


Quick facts about the services and equipment Pfaudier offers to help you 








reduce corrosion and processing & 


Published by The Pfaudier Go., Rochester, N.Y. 


WORLD PREMIERE... 


1955 Chemical Show sees debut of several 
New Achievements in Glassed Steel Construction 


No contamination, no leakage 
with new seal for reactors 


No metallic con- 

tamination of your 

product. No stray, 

unwanted catalysts. 

No escaping vapors. 

These are the ad- 

vantages of a new 

nonmetallic rotary 

Crane-type seal 

now available on 

Pfaudler glassed or 

stainless steel re- 

actors up to 100 gal- 

lons. (A similar de- 

sign is also available for larger units.) 

Only Pfaudler glass, Teflon, ce- 

ramic and carbon come into contact 

with your product. Design of the seal 
is simple, easily maintained. 


New development boosts 
corrosion resistance of columns 


Better results from fractionation and 
other processes requiring a column 
are now possible with the added cor- 
rosion resistance of a new Pfaudler 
development. 

It’s a glassed steel distributor plate, 
available for all size columns. Using 
Pfaudler acid-alkali-resistant glass, 
this plate provides complete flexibili- 
ty of use over a range up to pH 12 at 
212° F 

The corrosion resistance of this 
glass protects product purity, simpli- 
fies cleaning, and protects your 
equipment investment. 


Dryer-blender tumbles out 
4 days’ work in 7 hours 


In actual use, a Pfaudler glassed steel 
conical dryer-blender is producing as 
much dried product in 7 hours as for- 
merly required at least 4 working 
days, using a different type of dryer 
Double-cone shape, tumbling ac- 
tion and efficient heating design are 
responsible for this great speed. In 
addition, a broad range of corrosive 
applications is possible, because the 
unit is fabricated of Pfaudler’s special 
acid-alkali-resistant glassed steel 
To pre-test your product in the 
Pfaudler dryer-blender, a small 2’- 
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diameter test model is available 
You'll see it at the Chem Show — or 
write us for full details 


New Pfaudler hydraulic 
drive and seal 

The new Pfaudler hydraulic drive 
and seal offers many advantages: It 
can be made in both stainless steel 
and glassed steel construction for a 
large range of reactor sizes and for 
greater horsepower requirements 
with either hydraulic or air motors 

Any noncorrosive fluid can be used 
as a seal — even one of the ingredients 
of your own product — providing you 
100% protection against contamina- 
tion 

This seal is operated under pres- 
sure, requires a minimum of mainte- 
nance, and is designed to give years 
of trouble-free service. Your Pfaud- 
ler representative can provide full 
details at your request 


New Turbogrid tray gives 
higher yield at lower cost 


You're looking down the throat of a 
Pfaudler glassed steel Turbogrid 


column, at a new tray design that 
provides enormously high capacities 
yet lowers the cost of the column 
itself 

The tray is constructed of high 


strength PYREX brand glass tubes 
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Cutaway column, providing an unusual 
view of the “business side” of Pfaudler 
glassed steel construction, is a feature 
attraction at Chemical industries Exposi 
tion, Philadelphia 


with all their inherent advantages of 
corrosion resistance, physical tough- 
ness, and thermal shock resistance 

Because of the high capacity re- 
sulting from this design, the column 
itself can be of smaller diameter than 
previously required —an important 
means of cutting its cost 


Now—variable agitator speeds 
ranging from 60 to 340 RPM 


Six different agitator speeds: 60, 90 
120, 175, 250, and 340 RPM are now 
available on Pfaudler reactors up to 
100 gallons 

These are made possible by inter 
changeable constant-speed sheave 
of the new PW drive. As an alterna 
tive, variable pitch sheaves may be 
supplied, giving quick adjustment for 
all speeds ranging from 60 to 300 
RPM 

The new PW drive rides high above 
the top head of the reactor, out of the 
way so you can have easy access to 
other nozzles 


Write for 


Sulletin 923 


Which material of 
construction for you? 
Glassed steel, stainle 
conel, Hastelloy 
alloys, and many other corrosion 
resistant 


titanium, In 
copper and copper 
materials are commonly 
used by Pfaudler to solve processing 
problems. Write today for free, un 
biased analysis of your problem 


AS 





Who's Building... 


also will be bought in the U. S 

Three U. S. companies have licensed 
Neste Oy to use their processes. Refining 
equipment will include Socony Mobil Oil 
Company 5 atalytic -cracking process, cata 
lytic reforming developed by The Atlantic 
Refining Company California Re 
search Company's polymerization proc 
esses. A contract to build the plant 
the world’s northernmost earlier 
had The Lummus Company 
which also will handle the engineering 


and 


to be 
refinery 
gone to 


Sioux Oil Company wil! build a 750 
barrel-a-day catalytic reformer at its New- 
castle, Wyo., refinery. Process 
the unit, a Houdriformer, was 
by Houdry Process Corporation Engineer 
ing and construction is being handled by 
Litwin Engineering Company 


design for 
furnished 


The Dow Chemical Company ha: 
started commercial production of soda ash 
at a new $3-million plant at Freeport 
The plant, built to turn out 300 
tons of the product a day, is the second 
new Dow installation in the Freeport area 
The company recently completed an $18 
million polyethylene plant 


Texas 


Socony Mobil Oil Company, inc., 
will begin construction of a $600,000 
building at Paulsboro, N. J., to house the 
chemical, radiochemical, physical and 
other analytical operations of its Research 
ind Development laboratories 

The new laboratory will nearly double 
the company’s space available for analyti 
cal operations in petroleum research. Plans 
call for the installation of the newest types 
of analytical equipment 


Building a Refinery— 


Gonzalez Chemical Industries, 
Inc¢., building Puerto Rica’s first chemical 
plant at Guanica, Puerto Rico, will make 
anhydrous ammonia, ammonium sulfate 
and sulfuric acid, The plant, which will 
turn out 115 tons of ammonia a day, is 
being built by The Lummus Company, 
with Cox & Weinrich handling the engi- 
neering. The plant was due to cost $12,- 
500 000 


Avrora Gasoline Company has gon 
with a 
unit at 


new 600-barrel-a-day 
Muskegon, Mich., pro- 
cessing cracked distillates and naphthas to 
part of the feed stock for a Plat- 
unit. Process design for the Uni- 
finer was done by Universal Oil Products 
Company, which also licensed the installa- 
tion. Aurora personnel handled the engi- 
neering and construction work 


on stream 


Unifining 


produce 


forming 


Hercules Powder Company will 
build a plant at Parlin, N. J., for making 
a new high-molecular-weight polyethylene 
The plant, with an annual capacity of 
some 30 million pounds, eventually will 
$10 million. The project will 
include conversion of existing facilities at 
Parlin 


cost about 


Cabot Carbon Of Canada, Ltd., 


will expand its Sarnia, Ont., plant to in 
crease production of oil-furnace 
blacks from 20 million pounds a year to 
55 million pounds, The project is due for 
completion early in 1956 


carbon 


Shell Chemical, Ltd., has brought its 
$2-million plant at Liverpool 
into full production. The new installation 
Shell engineers, has an an 
nual capacity of 2000 tons 


epoxy-resin 


designed by 


Construction on an Orthoflow fluid catalytic cracker is underway at the 130,000-barrel-a-day 


refinery Tide Water Association Oil Company is building near Delaware City, Del 


To the left 


is the skirt of the unit's converter colamn. The octagonal structure beside it is the foundation 
for another part of the catalytic unit. In the foreground are sections which derricks will hoist to 
the top of the converter skirt to complete the 350-foot column 
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Surpass Petrochemicals, 
building a plant at Scarborough 
make Canada’s first petroleum sulfonates 
and synthetic sulfonates. The plant will 
start production early in 1956 


Ltd., 
Ont., t 


Bitumen & Oil Refineries, 
plans to build a new 
Australia. The plant, 
a capacity of 10,000 barrels a day, will 
$3,360,000. The company already 
6500-barrel-a-day refinery at 
in which it has invested $1,120 


Ltd., 


refinery at Brisbane 
ultimately to have 


cost 
operates a 
Brisbane 
O00 

New construction will include a 
barrel-a-day atmospheric-distillation 
a Platformer for 900 barrels a day 
a 2300-barrel-a-day catalytic 
tion unit. The new refinery 
stream by June 1957 


10.000 
unit 
ana 
hydrogenera 

will Zo or 


Petroleos Mexicanos has completed 
a $14,800,000 expansion designed to in 
crease the capacity of its Minatitlan, Vera 
Cruz, refinery to 25,000 barrels a day. In 
addition to gasoline, both high-octane and 
ordinary, the refinery will produce kero 
sine industrial gas. Plant improve 
primary distillation 
25,000-barrel-a-day salt-remov 
vacuum-distillation unit 
and other equipment 


and 
include 
facilities, a 
ing unit, a 
lytic 


ments new 
cata 
cracker 


Consumers Cooperative Associa- 
tion is nearing completion on a $250,000 
catalytic reforming unit at its Scottsbluff 
Neb., refinery. The new unit is expected 
to increase the plant’s octane rating for 
regular gasoline from 85 to 90 numbers 
Che refinery has a daily capacity of 220% 
barrels 


Esso Standard Company, Ltd., ha: 
a $2.8-million 


way at its 


expansion program unde: 
Abingdon, England, research 
laboratories. The project will include the 
installation of new engine-testing facili 
analytical, inspection researc 


laboratories, and a new office building 


ties, and 


imperial Oil, Ltd., planning to build 
a new wax plant at its Sarnia, Ont., re 
finery, has awarded The Fluor Corpora 
tion of Canada, Ltd., a contract for con 
most of the $4.5-million proj 
company already had 
to build a 13,500-barrel-a-day cata 
reformer at Sarnia 


struction of 
ect. The 
Fluor 
lytic 

The contract also includes a new hydro 
fining unit which 
veloped by 


selected 


uses a new process de 


Imperial for production of 
Construction 1s 
1956, with the plant 
scheduled for comple tion by October 1956 


It will 


million pounds of wax 


waxes and lubricating oils 
due to start early in 
annual 


have an capacity of i) 


The company also has opened its $1 

million lubricating-oil plant at Edmonton 
Alta The built for a daily 
capacity of Canadian Kel 
construction, and 


stat? 


plant was 
000 barrels 
loge Company handled 
Kellogg joined Imperial’s Edmonton 


in engineering the project 


Yugoslavia has a refinery undet 

structior n the Makaraska district of Dal 
matia, t CESS ude oil from the Dal 
matian Islan country recently con 
pleted an expansion of 
at Sisak nere 
pac ity te 


its largest refiner 
asing the plant’s annual « 
Ann ial refining ca 


s now capable Oo 


'50.000 tons 


pacity ol Yugoslavia 
turning out 780,000 tons a year, with pr 
scheduled to 950,000 tor 


end of 1956 


duction 


by the 


reac h 
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Single-layer Unibestos 
gives greater protection against heat loss 


Here's a single-layer pipe insulation that cuts 
heat loss at the joints more effectively than many 
double-layer insulations. Made of Amosite, the 
uality asbestos with long, interlacing fibers ; 
4 - y ‘ B; . 8 d No shattering here! 
Unibestos provides greater insulating economy Unibestos pipe insulation 
in refinery operations. Single-layer construction withstands shock. Built 
makes Unibestos easy to apply to all types of eae © Gay Gene, 


‘ : : Unibestos gives you 
fittings for faster, lower cost installation. extra durability. 


Joe Bestos 
says: 


Built for durability, Unibestos resists mois- 
ture, steam, acid and chemical fumes. . . with- 
stands shock without shattering . . . is easily 
removed, re-used or adapted to meet changing 
needs. Unibestos” pipe insulation is available 
in sectional form through 44” O.D. : Write for Free 
descriptive Bulletin 109¢ 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street * Bloomington, Illinois 
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Reliable studies show that most companies have . . . 
® Many employes whose mechanical information is not used 
® Few clerical employes with both speed and accuracy 
® Many extroverts ... a trait useful in supervision 








Are You Hiding Employe Talent? 


Eugene J. Benge, 
Benge Associates, Asheville, N. C. 


Few oil companies make full use of 
their employe talent. In fact, chances 
are high that of 100 employes selected 
at random, at least three could qualify 
for higher tasks, 

In companies where no organized 
plan of internal selection has been at 
work, the figure may be much higher. 
It may be lower in oil production field 
crews, higher in refineries, much 
higher in administrative and market- 
ing organizations. 

Attitude that at 


least 80 per cent of employes are un- 


surveys reveal 


happy about the opportunity picture 
This 


alive,” 


they see outfit doesn’t know 


I'm they complain, Or per- 
haps, ‘They always bring in outsiders 
to fill the worthwhile vacancies.” 

All the while, union contracts are 
being written with seniority clauses 
to limit choices for promotion, length 
of service clauses to determine pay 
Increases 

Employers are caught on a three- 
horn dilemma of scarcity, opportunity 
Not 
constant cry for more engineers. more 


And tech- 


nical school enrollments suggest that 


and seniority to mention the 


chemists, more technicians 


the condition will worsen in the years 
ahead 

A “search for talent” with proper 
followup can relieve, perhaps even 
solve, this dilemma 
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A Continuing Program 
The basis of the program is the 
proven fact that there is unused talent 





Meet 
the 
Author 


EUGENE J. BENGE has been 
engaged in the various aspects 
of personnel management since 
1918. He has handled personnel 
research at Carnegie Institute 
of ‘Tec hnology; served as indus- 
both 
Che Atlantic Refining Company 
American Oil 


conducted 


trial-relations manger for 


and Company, 


and lectures under 
the auspices of several universi- 
ties. Since 1939 head of his own 
Chicago 


engineers, Benge conducts apti- 
tuck 


firm of management 


tests, morale surveys, job 


evaluations, merit ratings and 


other probes in management 
problems 
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in the ranks. The program sets up de- 

vices to uncover this talent, generally 

in some such order as the following: 
1. A search for talent. 


¢ 


2. Interviews. 


y 
3. Adequate personnel records. 
+. Merit rating 
». A talent file. 


6 Propet promotion poli Ics 


Any company which has already de- 
veloped certain portions of such a pro- 
gram is in a favored position to add 
the others, to form a completely inte- 
grated program of internal selection 
based on ability. Few companies can 
hope to fill all their needs for key men 
by means of the devices here outlined, 
but every company can offer to ambi- 
tious employees the assurance that 
there is at work a fair and adequate 
system of internal promotion 

$y locating men and women capa 
ble of filling 

' 


subforeman, production clerk or lab- 


such jobs as inspector 
oratory tester, pressure is relieved on 
higher supervisory or technical levels 
By providing objective ways to gaugt 
merit, presure is relieved on the dead- 
ening lockstep of seniority as the main 
or sole determinant of promotions 
tasically, the search for talent is an 
aptitude testing program Employes 
are invited to volunteer for it; there is 
no compulsion. It is carefully ex- 


plained to supervisors (who them- 
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WARM DAYS... 
COLD NIGHTS... 


AT THE PEP IN YOUR MOTOR FUEL 


ADDING WARREN NATURAL GASOLINE TO YOUR 
PRESENT HIGH QUALITY MOTOR FUEL WILL GIVE IT THE 


RETAINED VOLATILITY 


SO NECESSARY FOR SUPERIOR PERFORMANCE... 
IN ANY SEASON 


Warren's production, transportation, storage and service 
are your assurance of the quality and quantity of NATURAL 
GASOLINE you need . . . when and where you want it. 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, (HOUSTON) TEXAS; SAN PEDRO, CALIF. 








As Management Sees It... Art Appreciation Art 

How to Write 
for Profit 

Music Apprecia- 
tion 





Literary 
The ideal internal selection 
Musical 


program should include ... 





A merit rating program. 


talent file. 





A comprehensive application blank designed to analyze ex- 


perience, schooling, and physical status. 


A history card system to record job and rate changes after 
employment; also suggestions, accidents, periodic physical 


examinations, added study, etc. 


Aptitude tests .. . at first for applicants, later for promotions 
and transfers or periodic talent searches. 


Periodic interviews and specialized training for those in the 


Adequate promotion policies. 





selves may volunteer) so they will 
encourage worthwhile employes to 
take advantage of the opportunity, and 
can answer questions about the plan. 
It is also outlined in notices to em- 
ployes and played up in the employe 
paper. 

Usually from 5 to 30 percent of em- 
ployes will submit their names—the 
lower figure in industrial organizations 
employing many girls, the higher fig- 
ure in office or financial organizations. 
For a refinery, 10 to 12 percent would 
be a good showing. 


Case Study 

Typical of procedure and results 
was the survey conducted in the Mor- 
gan Manufacturing Company of Black 
Mountain, N. C. This concern has a 
working force of 450 employes, almost 
all males. 

Tests were given in the cafeteria. 
Sometimes a conference or assembly 
room is available for this purpose. 

In the Morgan study, because of 
shifts, it was necessary to administer 
the basic tests in morning and after- 
noon groups. It is preferred that all 
volunteers take the three basic tests at 
the same time, when possible. 

The three basic tests were- 

1. A ten minute interest test, reveal 
ing whether a person desires to work 
with 

a. People 

b. Ideas 

c. Mathematics 

d. Physical objects 
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There are no right or wrong an- 
swers to this simple test and it is used 
as a “shock absorber.” 


Typical question: 
Which of these 


would you prefer 


four occupations 


Scored as 
interest in 


Auto mechanic 
Auto salesman 
Efficieney engineer 
Calculating 
machine operator Mathematics 
2. A second interest test revealing 
strength of interest in the following 
vocational fields: 
a. Mechanical 
b. Computational 
Cc. 


Physical objects 
People 
Ideas 


Physical sciences 
Biological sciences 
Persuasion 
Art 
Literary 
Musical 
. Social service 
j. Clerical 
l'ypical question ; 
Rank from 1 (high) to 10 (low) 


your preference for each of the fol- 
lowing courses of study: 


Scored as interest in 
Slum Clearance Social service 
Office Practice 
Wood Working 
Mathematics 
Phy sics 


Zoology 


Salesmanship 


Clerical 
Mechanical 
Computational 
Physical 
Biological sciences 
Persuasion 


sciences 


rROLEUM 


3. An intelligence test which yields 
separate scores as to 
Memory 


Number 


Vocabulary 


facility 


Space perception (visualization) 
Reasoning 
Typical questions: In scoring, 


credited to 
What city is the Cal 


ital of Canada 
22 + 37 14 
+- 3 17 


Sapient means mucl 


Memory 


\ 


Number facility 


the same as 
WISE? OILY? 
SPLIT? FOOL- 
ISH? Vi 
If you start fron 
City A, drive 10 
miles north, 5 
miles east, then 10 
miles south, how 
far from City A 
will you then be? 
If John is older than 
Bill, but younger 
than Henry, is 
Henry necessarily 
older than Bill? 


cabulary 


Spa e perception 


Reasoning 


These three tests required about 
two hours for completion. Tests were 
marked by a scoring team in a sepa 
rate room, using scoring keys. 

Using the intelligence test scores as 
a criterion, blanks were segregated 
into two piles: 

1. Those grading 45 and over cor 
rect responses. These were tenta- 
tively considered as “qualified.” 

2. Those scoring under 45, These 
will usually be about two thirds 
of those volunteering in a search 
for talent. 

The qualified blanks (representing 
employes with some gray matter) were 
further divided on the basis of inter 
ests into those who should be given 

a. A mechanical test (or tests) 

b. A clerical test 

c. Social development tests 

d. Other tests, for artistic ability, 

social service, science informa 
tion, etc. 

Here are two sample questions from 
mechanical, clerical and 
velopment tests: 


social de 


Mechanical 
Babbitt is 
A (A powder to fill cracks) 
B (An anti-friction alloy) 
C (A tongued joint) 
D (A compound to make pipe 
joints watertight) 
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Mullions are most likely to be found 
in a— 

A (Window) 

B (Escutcheon) 

C (Wainscot) 

D (Balustrade) 


Clerical 
1850 firebricks @ $20.20 per thou 
sand $ - 
908523—980523 (are these 
bers SAME or DIFFERENT?) 


num 


Social Development 


I stammer when I’m flustered 
I like to address groups 


A profile or psychograph was drawn 
for each qualified employe. The man 
covered by Figure 1, for example, 
was a maintenance mechanic’s helper 
recommended for training as an in- 
dustrial engineer. Note that results of 
all tests are shown on a 1 to 10 
(decile) scale to facilitate compari- 


sons, 


Interview. Based on the profiles 
and supporting test data, qualified 
employes were interviewed with their 
personnel records at hand. At this in- 
terview the significance of the test re 
sults was explained and suggestions 
offered as to personal development, 
courses of study or other ways to im 
prove. Employes showed great appre- 
ciation for these interviews, discussed 
their ambitions and limitations quite 
freely. In quite a few cases the tests 
succeeded in clarifying a career choice 
which had been in doubt. 

Some companies give this 
tional counseling to all volunteers; 
others do it only with qualified volun- 
teers but let it be known that any one 
may learn his test results if he will 
but inquire. Experience shows that 
rather few of the non-qualified do so; 
they seem to sense that they didn’t do 
so well as those being interviewed 
upon management’s initiative. 


voca- 


This company, selected as typical, 
revealed the following data: 


150 employes 

51 volunteered 

34 failed to qualify 

17 qualified as follows 
11 for supervisory training 
6 for mechanical work 
2 for production control 
4 for clerical 


Six men qualified for two possibili 
ties. 

Thus it would seem that industry 
has in its own ranks a small but im 
portant supply of employes worthy of 
mechanics, 
personnel workers, industrial 
neers and scientific assistants 


training as 


engi 
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MEMORY - for simple general information 
MATHEMATICS ~- speed and accuracy 
|WORD USAGE ~- correct meaning of words 
SPACE PERCEPTION- visualization 2 | dimensions 
REASONING ~- logical thinking 
INTELLIGENCE ~- mentel alertness 


| 
a MECHANICAL - information in various fields] 
COMPUTATIONAL - test of various levels! _ 
|SCIENTIFIC - information in sciences 
| PERSUASIVE - selling; judgmentinhurnan relations| 
|ARTISTIC - sense of form, proportion, rhythm) _|_ 
LITERARY ~- knowledge of good verbal usege) | 
MUSICAL basic aptitude = 
|SOCIAL SERVICE od 














lligence 











nte 
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Abilities 














+ 





Special Abilities 


CLERICAL speed and accuracy - 








EX TROVERSION - liking to mix with people 


. 








1 ~| DOMINANCE - ascendancy over others; leadership 


be 
“§ 
law 


- 


ADJUSTMENT - to circumstance; peace of mind 





+ 


~_ |HEIGHT-WEJGHT RATIO - proper weight for heigh 
“HEALTH - estimated condition 
» ‘al 
~~ TEGLOR DISCRIMINATION - lack of color blindness | 
is |DEPTH PERCEPTION - eyes focus at same distance | 
> co| NEAR VISION - absence of blurring and astigmatism | 
“|FAR VISION - eye efficiency in distance vision 
aed - interest in mechanicel work 


Measurements 




















es 
ij 


| 
=! 








4 
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COMPUTATIONAL - interest in mathematical work 
|SCIENTIFIC - interest in physical sciences 
| 7 interest in naturel sciences 
interest in sales or persuasion 
interest in artistic matters 
YILITERARY interest in literary matters 
S|MUSICAL interest in music 
© |SOCIAL SERVICE ~- interest in social service 
“ICLERICAL ~- interest in clerical work 


IN PEOPLE desire to work with people 

IN IDEAS desire to work with ideas 
<|IN NUMBERS - desire to work with mathematics 
“|IN THINGS - desire to work with physical objects 


; 
a 





of 


| PERSUASIVE 
¥IARTISTIC 


c 











Significance 
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Measurements of Interests 
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de R. G. 


Marital 
27 Status 12 


Report: This man is worthy of training beyond his present level of maintenance me 
chanic’s helper. His intelligence is above average, he is 


Age Education Years 
well informed in the mechanical 
held, possesses good spee d and accuracy in clerical work 

Social better 
dominate. Physically he seems to be in good shape 


development is average, or slightly especially as to his desire to 


His strong interests are in mechanical work, mathematics and 


physical 
he desires to work with physical objects 


cicnces 
With proper training this man should make good in industrial engineering, especially 


in studies of tools, equipment, jigs, fixtures, conveyorization and assembly line process 


FIGURE | 


find out 
his potentialities for higher tasks 


Every oil company has its quota ol ods being set up will 


grumblers. “No opportunity 
they 


company which has conducted a search 


chronic 


around this place,” say. But a Management literature is 


re plete with discussions of “non-finan 


cial incentives.” It ji 


about 


currently 


supervisors, 


for talent is in a strong position with 
any employe who complains that he 
has not been considered for advanee 
ment. “Enter your name for testing,” 
he is told, “so that we will know in 
abilities lie.” If 


he missed the first search, assure him 
that there will be others or that meth 


what direction your 


difficult to con 
ceive of any more galvanizing, loyalty 
producing motivation than sure knowl 
edge on the part of employes that 
effect a 
ceived program of internal promotion 
talents for the 
right types of job #4 


there is in carefully con 


one designed to utilize 





bud 


FIGURE 1—His battery of telephones dead, trucking office dispatcher (inset) handles emergency 
communications traffic over 25-watt base station. Aerial photo shows Whiting fire 30 hours after 
the blast. 


2-Way Radio Helps 


To Confine Disaster 


Effective communications played a vital role 
in curbing Standard’s Whiting fire. 


WHEN DISASTER STRIKES, a 
reliable two-way communications sys- 
tem can mean the difference between 
total destruction and comparatively 
small damage. 

The disaster and fire at the Whiting 
refinery of Standard Oil Company 
(Indiana) last August made this point 
unmistakably clear. Because the re- 
finery had its two-way radio 
workable disaster plan 


and a 
ready well in 
advance, total devastation was con- 
fined to a relatively small area of 10 
acres. 

The first blast occured at 6:10 on 
Saturday morning at the 26-story fluid 
hydroformer, the first of its kind in 
the world. The new reforming unit 
was being returned to operation after 
a shutdown for examination 

Nearby storage tanks, which had 
been punctured by flying fragments, 
were soon ignited, the first of a series 
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of about 70 tanks which ultimately 
were damaged or destroyed. Flaming 
oil began to flood the area 

The blast was followed immediately 
by the sounding of the refinery dis- 
aster siren which summoned refinery 
employes and fire-fighting units to the 
scene. The immediate objective was 
to confine the blaze to the smallest 
possible area. 

Foam was applied to burning tanks 
and the spreading oil pools, and hun- 
dreds of water hoses played on ad- 
jacent tanks which were nearing the 
bursting point because of the intense 
heat. 

Within three hours a successful fire- 
fighting pattern had been established. 
Scores of truck-loads of sand 
rolling toward Whiting and into the 
refinery for construction of emergency 
dikes. 

At this point the fire ate into the 


were 
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main telephone terminal block, throw- 
ing the entire plant telephone system 
This had no effect 
on the efficient dispatching of sand 
trucks to 


out of commission 


one critical zone after 
another as the fire progressed. They 
were directed to their destinations by 


Standard 


strategic points along plant boundary 


mobile units stationed at 
roads, at plant gates and close to the 
disaster scene itself, Every key traffic 
area and critical zone had a mobile 
unit, with runners, which relayed 
orders from the fire marshal’s office 
Until the telephone failure, all sand 
truck dispatching instructions and 
orders to the positioned mobile units 
had gone out over the 250-watt base 
station on top of the company’s Ad- 


build- 
ing. When the telephone block burned 


ministration and Engineering 
out, the signal and control lines to the 


transmitter were destroyed. But the 
dispatching was quickly restored by 
truck 


where 


moving a mobile radio beside 


the fire 


porary headquarters were established 


marshal’s office tem- 

A second dispatching point had to 
be re-established at the refinery truck- 
ing office, the focal point and main- 
tenance station for all its rolling stock 
This office, which also had been using 
the 250-watt base station through re- 
mote control facilities, likewise pressed 
into service a mobile radio truck sta- 
tioned just outside the dispatcher’s 
window. Another unit was converted 
into a dispatching point at the main 
plant protection office. Although the 
mobiles radiated only 10 watts of 
power their signals blanketed the area 
clear and strong 

With 3 of the 
back in operation, additional man- 
Three AC- 


operated auxiliary base stations were 


) dispatching points 


power was called in. 
added to the revamped communica- 
These 
livered and put into operation at the 
refinery within a few hours, greatly 


tions system. units were de- 


improving dispatching facilities and 
relieving the three mobile units for 
duty at the disaster scene 

Before the explosion, the refinery’s 
Special Industrial radio system con- 
sisted of 36 mobile units in various 
plant vehicles, two portable sets and 
the 250-watt base station controlled 
from any one of five remote control 
dispatching points. 


After the emergency was over the 
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system had grown to include 3 sepa- 
rate 25-watt base stations plus 20 port- 
able pack sets and 5 portable sets, for 
a total of 63 mobile and portable units 
and 4 base station units. 

Perhaps the one occasion when two- 
way radio demonstrated most dramat- 
ically its inestimable value in an 
emergency was late Saturday after- 
noon when a flareup occurred at a 
naphtha storage tank, sending orange 
flame hundreds of feet into the air. 
The intense heat touched off a blaze 
in the vent of the nearest tank in the 
Indiana tank field. 

The field, separated from the main 
processing section of the refinery by 
the highway, is a long, narrow penin- 
sula containing more than 30 storage 
tanks. It is near a residential area of 
Whiting which had been evacuated. 
Standard 
mobile truck, seeing the fire break out 
in the tank, interrupted the dispatch- 
ing traffic with a high priority request 


A driver in the nearest 


for all available fire equipment to be 
rushed to the scene. The fire was ex- 
tinguished within a few minutes 

By Monday evening the blaze was 
under control and was burning itself 
out. Wind conditions were favorable 
allowing the heat to rise straight from 
the tanks 


workers were still standing by as the 


Though tired, emergency 


last fire was being brought under 
control 


Then 


weather bureau had posted warnings 


word was received that the 


of a possible tornado in northern 
Indiana, although not as far north as 
the refinery. ‘Twenty additional pack 
sets and 5 portable sets were ordered 
for delivery as soon as crystals for the 
Standard Oil frequency of 153.23m« 
could be ground and installed at the 
factory. Delivery was expected Mon- 
day evening, and the possibility of 
high winds that might have spread 
the hire unders« ored the importance S ol 
additional 


getting this communica- 


tions equipment 

Fortunately, the portable equip- 
ment was not vitally needed, except 
as an additional precautionary meas- 
ure. A the 
shifted 


Although the weather and power 
failure posed constant problems, the 
disaster plan was executed master- 
fully—even heroically 
pany fire-fighting corps whose equip- 


short time later wind 


and it started to rain. 


by the com- 


ment and every move were directed 


by the two-way radio communica- 


tions system. ## 
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FIGURE 2—One of Standard’s mobile trucks which dispatched fire fighting equipment and relayed 


emergency orders to firemen 





The Whiting fire 


a complete revamping of Indi 


resulted in 
ana Standard’s plans for im 


mediate and long range con 


struction, including 


® Standard will begin construc 
14.000 bpd 


immediately in 


tion of its new 
Ultraformet 
1957 


id ol in is had been 


previous planned It will 
unit being built 


Sugar Cree} 


duplic att a 
at Standard’ 
Mo., refinery 


® Repairing and rebuilding of 


| 


pump hou f and equipiie rit 


damaged area l 
Sonn ol the 


equipment already ha 


in the fire 
well under way 
been 


returned to service 


® Building new including 


a new field vacant 


propert to replace in part 


the 70 burned out tanks. The 





Construction plans revamped 


new tank field is now being 


pre pare d 


Rearranging the use of un 


damaged, where practical, to 


let essential 


operations con 
new tanks are 
This 
It has permitted 


tinue while the 


being built 


well 


( ruce 


program I 
alongs 

running operations to 
be resumed at a rate of about 
LOO_.000 


will be 
po sible 


barrel a day and 


increased as soon as 
Chroughput is © 
pected to reach 150,000 bpd 


Vel hortly 


® Rebuilding or replacing the 
damaged fluid hydroformer 
Lhis j contemplat d later in 


the over-all 


engineers have 


program, after 
thoroughly 

pected remaining u 
parts and carefully evaluated 


alternate po ibilitie 
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UNMATCHED ACCURACY 


at highest 
working pressures 
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INSTRUMENT COMPANY 


10920 Madison Ave. + Cleveland 2, Ohio 
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For more data on advertised products, 


use Readers’ Service Cards, last page 
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FIGURE 1—Cleaning these hands with a strong petroleum solvent instead of a good industrial 
cleanser resulted in this dermatitis. 


Skin Disease: 


Hazard to Refinery Workers 


SKIN 


source ol 


DISEASES are a principal 
lost man-hours among re- 
finery workers, a recent survey shows. 
Out of 14,000 refinery people, 473 or 
3.3 percent were found to have der- 
matosis (see Table 1). 
“Diseases of the skin are taking a 
far larger toll of the nation’s industrial 
output, in terms of lost productive 
time and compensation payments, than 
all other occupational diseases com- 
bined. The cost to industry of the 
average industrial worker hit with a 
skin disease is: 10 weeks off the job; 
$100 in compensation payments; and 
$90 for medical care; totalling far 
more than $100 million annually.” 

These statements were made by Dr. 
Louis Schwartz, widely known in- 
dustrial dermatologist, in his recently 
published booklet, The Prevention of 
Occupational Skin Diseases 

Recent statistics compiled from a 
pilot survey of 11 states by the Di- 
vision of Occupational Health of the 
Public Health Service reveal that in- 
dustrial skin diseases annually account 
for 75.3 percent of all occupational 
diseases. In the 11l-state area alone, 
6817 cases of skin disorders were re- 
2241 


other occupational diseases 


ported, as against cases of all 
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“The menace of occupational skin 
diseases to the health and life of 
America’s 60 million or more workers 
can be radically reduced by the inagu- 
ration of adequate plant cleanliness 
programs and most skin diseases can 
be entirely avoided by proper washing 
procedures, showering and wearing of 
clean and suitable clothing,’’ Dr 
Schwartz explained. 
Dr. Schwartz also indicates the 
major causes of occupational derma- 
titis. Highest on the list are cases re- 
ported due to petroleum products and 
18.8 percent 


greases while the few- 


This worker has chloracne, caused by clothing 

soaked in cutting oils. It could be prevented by 

after-work showers and a daily change of 
work clothes 
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BETZe A Great Name 
In Water Conditioning 


a. 


cy meer Ob 
‘ 


If you were to walk into the Engineering Depart- 
ment of our Philadelphia headquarters, chances 
are you’d see a vacant desk or two like this. 
And for good reason! 

The engineer who occupies this desk might be 
in Maine, California, Texas . 


.. anywhere in the 
country providing supplemental assistance on 
water problems... helping your personal repre- 
sentative, the Betz District Engineer and you to 
do a better job in your plant. 

He’s one of a group of over 20 Betz specialists 
that make up our fully-staffed Engineering 
Department . . . providing additional headquarters 
engineering support as well as in-the-field engi- 
neering as required. 

It is the responsibility of the Betz Engineering 
Department to carefully analyze the many facets 
of information concerning your water problems 
... to engineer, interpret, and diagnose the situ- 
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For more data on advertised products 


ation as it exists in your plant... and to work 
with the Betz District Engineer to recommend the 
correct steps to overcome the difficulty. 

This complete engineering service is another 
reason why Betz continues its leadership in pro- 
viding sound engineering on all water problems. 
It will pay you to talk with a Betz District Engi- 
neer today. No obligation, of course. 

W.H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. 

In Canada: BETZ Laboratories Limited, 
Montreal 1. 

















HE CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 


use Readers’ Service Cards, last page 





more effective 
and economical 


, ENTRAINMEN 


i 


© %. < 4 
sd J 


NEW Pratl 


: SE 

“ade “Rely tree NG + 
HERRINGBONED 
MIST ELIMINATOR 


) ' ‘ . 
Chock these, important points: 
1. Half the pressure drop of Standard 
Mist Eliminator 
2. Safe operating 
higher velocity, 
3. Entrainment removal practically 100% 
over wider operating range 
4. Three to four times longer on-stream 
life under coking conditions or where 
solids are present 
5. Lower cost — wires repositioned by 
Herringbone Fold®. 

*U.S. Patent No, 2,565,846, Aug. 28, 1951 


limits 10% to 12% 


These photos show the difference, Full 
explanation given in our Booklet ME.5, 


Send for Revealing Booklet ME-5. 
Learn how repositioning wires by pat- 
ented tentatans process and change 
in size and contour of mesh openings 
make this new Mist Eliminator more 
effective and economical. 


METAL TEXTILE 


CORPORATION 


Roselle, New Jersey 


Metal Textile Corporation 
of Coneda, Lid., Hamilton, Onl. 
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For more dota on advertised products, use Readers’ Service Cards, last page. 
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TABLE 1—Yearly Prevalence of Occupational Dermatoses by Industries 


INDUSTRY 





Synthetic resin manufacture 
Chemicals and dye manufacture 
Tanning 

Oil refining 

Candy manufacture 

Fabric dyeing 

Rayon manufacture 

Steel manufacture 

Fur dyeing 

Rubber manufacture 

Glass manufacture 
Automobile manufacture 


Total 


Number of 


Workers Dermatoses Percent 





700 53 
2,500 176 
565 20 
14,000 473 
1,236 36 
3200 76 
4,000 
+, 500 
1,600 
8 O00 
5,700 
72,000 


17,601 








TABLE 2——Causes of Occupational Dermatitis 


Material Exposure 





Number Percent 





Petroleum products and greases 
Alkalis (and cement) 

Solvents 

Plants and woods 

Metals and metal plating 

Rubber and its compounds 

Burns, physical and mechanical agents 
Chemicals, unspecified 

Paints, enamels, and varnishes 
Acids and acid fumes 

Dyes and dye intermediates 
Chromates and chromic acid 
Biologic agents 

Coal tar produc ts 

Furs and fur dyes, and hides 
Synthetic resins 

Non-metallic elements 

Oils, vegetable (oils, fate, and waxes 
All other known exposures 
Unknown exposure 


Total 


7,305 IR. 
4,381 11.7 
3,265 7.8 
2,719 6.5 
5 


6.0 
) 


l, 2 
1, 12 
1,253 

l, 





est number of cases—0.2 percent 


from vegetable oils, fats and 


see Table 2 


Following are the five major causes 


result 


waxes 


of skin diseases: 
® Mechanical (friction, pressure, in- 
jury ) 
® Physical (heat, cold, radiation) 
®@ Plant poisons (several hundred 
woods and plants) 
® Biological (bacteria, fungi, mites, 
etc. ) 
® Chemical agents—“primary irri- 
tants,” such as strong acids or 
other corrosives; and “sensitizers” 
like TINT on 


cause dermatitis at once but pave 


resins that do not 


the way on further contact 
The synthetic resin, chemical, petro- 
leum and automobile industries rank 
high on the list of occupations most 
Other 
tries include food canning, rayon, rub- 


subject to dermatosis, indus- 


ber and glass manufacture. 
The 


preventing dermatosis on the job are 


most effective measures for 
relatively simple. Establish a program 


of personal hygiene that will: 


1. Provide running hot and cold wa- 

ter, a proper industrial cleanser and 
further than 100 feet 
from the place of work; and 


towels no 


enough showers so no worker need 
wait more than a few minutes 


Educate workers thoroughly in the 
importance of personal cleanliness, 
through posters, safety meetings 
and campaigns. 


3. Allow for inspection of workers 


skin at periodic intervals. 


4. Provide the skin cleaner best fitted 
to combat the irritants involved in 
a particular type of industry 


Beyond personal cleanliness, en- 
vironmental cleanliness—often called 
“good housekeeping”’—is essential in 
any industrial plant. Good industrial 
housekeeping reaches into many 
corners, and includes proper plant 
ventilation and design in order to re- 
duce initial contact with irritants to a 
minimum, and the provision of pro- 
tective clothing where warranted, Of 
considerable help, too, are vanishing, 
water-repellent or solvent-repellent 
ointments and creams, and special lo- 
tions to prevent excessive drying and 
chapping of the skin 

Difficult to detect 


often resistant to treatment, most in- 


and diagnose 
dustrial skin diseases have proved to 
be test cases of the old adage, “an 
ounce of prevention is worth a pound 


ol cure ‘sg 
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* Selective * Highly 


active 
* Resistant 


to poisoning * Economical 


catalysts are versatile 


Because of its versatility, molybdenum is one of the most widely 
used catalytic elements. As a transition element, it has 

the incomplete inner shell of electrons needed for catalytic activity. 
Ease of transition from one to another of its six valence states 

allows it to function readily as an electron acceptor or donor, It forms 
a variety of compounds in all valence states, most of them 

resistant to common catalytic poisons. Commercially, 

molybdenum catalysts are used in seven types of reactions: 
oxidation, hydrogenation, dehydrogenation, isomerization, 
cyclization, chlorination and condensation. Promising results 

have been obtained in dehydration, polymerization and alkylation. 
For complete data write Department 25, Climax Molybdenum 
Company, 500 Fifth Ave., New York 36, N. Y. for our bulletin, 
“Molybdenum Catalysts for Industrial Applications.” 


CLIMAX MOLYBDENUM 


Courtesy of Hoffritc jor Cutlery, 331 Madison Avenue, New York 











the head that’s ahead 
in every way... 


This new ‘'Serv-Rite'’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap -——a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of Y¥2”, %”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions, The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a ‘'Serv-Rite’’ thermocouple 
head and see for yourself how much 
better it really is. 


Write for complete details 


. SERVICE 
CLAUD S. GORDON CO. 


Manufacturers * Engineers + Distributors 


Thermocouples & Accessories 
instruments «+ 


Temperature Control 
industria! Furnaces & Ovens 
Metallurgical Testing Machines 


615 West 30th Street, Chicago 16, Illinois 
2019 Hemilten Avenve, Cleveland 14, Ohic 
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Since World War Ii the capacity of Texaco’s Los Angeles Works, Wilmington, has been increased 
from 40,000 to 60,000 barrels daily. A new catalytic reforming unit (10,000 bpd) went on stream 


in June, 1955 


Texaco’s second largest refinery, Lockport, Ill, has a crude capacity of 65,000 barrels daily 

The latest catalytic reforming unit (11,000 bpd) was added since the above photo was made 

Water transportation to the Great Lakes and Mississippi River points is had by means of the 
canal at left 


pacity of 135,000 barrels in 1945 has 


been increased to 210,000. barrels 


Texaco Growth 


Continued from Page 139 This refinery today has fluid catalyti 


finery 1S scheduled for completion cracking units with a daily capacity 
early next year of 60,000 barrels, and catalytic re 
‘The company’s largest refinery is at 


Port Arthur 


forming units with a capacity of 40 


Texas. where daily ca 0OO barrels, Additional modern facili 





ties for manufacturing lubricating oil 
were added in 1948, increasing lubri- 
cating-oil capacity by 50 percent. The 
Port Arthur works also has one of the 
world’s largest grease plants. 

Texaco’s second largest refinery, at 
Lockport, Ill, has a charge capacity 
of 65,000 barrels of crude oil a day 
The Los Angeles Works and Eagle 
Point Works rank next. each having 
a rated capacity of 60,000 barrels. 

A substantial amount of petrochem- 
icals manufacturing activity is carried 
on by the Refining department, In 
this field, in addition to the manufac- 
ture of a petroleum-derived additive 
used in Texaco’s premium gasoline, 
lubricating and grease additives, P-1 
anti-freeze and other petrochemicals 
are produced. To take further advan- 
tage of the availability within the 
company of raw materials for petro- 
chemicals manufacture and of the de- 
velopments of its chemicals research 
activities, Texaco is making plans for 
further expansion in the petrochemi- 
cal field. 

Two of its largest petrochemical 
ventures have been undertaken jointly 
with other companies. With American 
Cyanamid Company, Texaco jointly 
owns the Jefferson Chemical Com- 
pany, which began operations in 1948 
Jefferson’s plant at Port Neches, 
Texas, uses refinery gases supplied by 
Texaco’s Port Arthur Works 

Texaco and United States Rubbe1 
Company jointly own Texas-U.S 
Chemical Company, which was or- 
ganized to make synthetic rubber from 
petroleum derivatives. This affiliate has 
acquired the government synthetic- 
rubber plant at Port Neches, Texas, 
and a one-half undivided interest in 
the butadiene plant there. Raw prod 
ucts for butadiene are supplied by the 
Port Arthur refinery. 

Texaco’s Research and Technical 
division was a part of the Refining 
Department until 1954, when it was 
set up as a separate department 

John S. Worden, vice president in 
charge of all domestic refining opera 
tions of The Texas Company, has 
pointed out that Texaco’s record in- 
vestment for refineries was more than 
$70 million in 1954, Expenditures for 
refineries in 1955 will be less, but ac- 
cording to Worden capital outlays will 
continue in amounts sufficient to 
“provide for efficient manufacture of 


™ 
gasolines of top quality = 
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Courtesy of Hoffritz jor Cutlery, 331 Madison Avenue, New York 










A KERRIGAN 


Grating for Every Need SES] 
A CATALOG / 


for every Grating 


Write for your 


Copy NOW! 


STEEL 


for the 1001 applications where 
safety and strength come first 
Kerrigan Steel Grating is BONDER.- 
IZED for corrosion resistance and 
extra years of life. 


STAINLESS and MONEL 


non-magnetic steel for the chemical, 
oil and packing industries for 
ANY installation where high re- 
sistance to heat, acids, chemicals, 
and corrosion is needed. 


TRULY... 


In both size and type, there is a Kerrigan Weldforged grating for 
every need. Let our new catalogs prove it to you. Send for the 
one you think best answers your need (or ask for ALL FOUR if you 
wish). We will also be glad to send you a desk-size grating sample. 
Write Kerrigan Iron Works, Inc., General Sales Office, 274 Madison 
Ave., New York City. 


eM ang. | 
, mas eons 
‘} a | RIVETED STEEL 
J 
} 


KERRIGAN 
Riveted Steel Grating 


PARARAT 
NOG RK) 


where it is desired to match existing 


grating 















ALUMINUM 


spark-proof for those whose need is 
strength AND lightness. Extra safe 
and strong. Allowable fiber stress 
15,000 psi. Modulus of elasticity 
10,000,000 psi 


For more data on advertised products, use Readers’ Service Cards, last page 2 





What's Happening ... 





Refinery Profits Up 
For First Half of 1955 


Petroleum refinery sales for the first half 
of 1955 ran more than $11 million, or 6 
percent higher than for the same period a 
year ago, These 
report by the 
mission 


figures are based on a 
Securities Exchange Com- 
Profits after taxes were up 7 per- 
cent, comparing with the national industry 
average of 10 percent increase in sales and 
31 percent increase in profits for that 
period 

Petroleum refinery sales for the first half 
of 1955 were $11,035,000,000, as com 
pared to $10,417,000,000 for the first six 
months of 1954. Refinery profits after 
taxes left refinery profits at $1,141,000,000 
for the first half of 1955, as against $1,063,- 
000,000 for that period a year earlier. 


r eT 2 — 
f : 7) 
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the Industry 


API to Hear Top Speakers 
At San Francisco Sessions 


Heading a list of speakers to appear be- 
fore the American Petroleum Institute at 
its 35th annual California 
Governor Goodwin J. Knight, Washing- 
ton’s Arthur B, Langlie, and 
Treasury Secretary George M. Humphrey. 
The meeting will be held in San Francisco 
November 14-17 

Governor Knight will address a general 
session Wednesday, November 16, and sec- 
retary Humphrey will speak at the final 

Thursday morning. Both 
held in Curran Theater 


meeting are 


Governor 


general session 


sessions W ill be 


UOP Opens New Laboratory— 


Three-stories-high and 312-feet-long, Universal Oil Products Company's new buff-brick research 
laboratory building provides more than 60,000 square feet of office and laboratory area. The 
new building is of concrete beam and slab construction, with slate panels between aluminum 
window frames, Windows are one-inch-thick thermopane glass. 


NIVERSAL Oil Products Company 
U has stressed space utilization and con- 
venience in the 
completed 
Plaines, Ill 
April, 1954, officers and 
research men had visited research facilities 
for more 


recently 
laboratory at Des 


design of its 
research 
The building was started in 


after company 


than five years to evaluate the 
best in design ideas 

A few of these features were placing all 
laboratories on the north side of the build- 
ing to insure the best possible light; locat- 
ing offices directly across the hall from the 
laboratories; housing utility lines in shafts 
accessible from halls, with shut-off valves 
controlling flow to each laboratory room 
air conditioning for temperature and 
humidity control, and segregation in a 
separate wing of all laboratory functions 
that operate on a continuous basis 

There are 31 separate laboratory units 


258 


along the north side, with the south side 
into 39 offices 
rooms, balance, instrument and computing 


divided and conference 
rooms, There is a large photo laboratory, 
a glass-blowing shop, mechanical equip- 


ment room and a technical library with 
stack space for more than 10,000 volumes 

Below the ground level is a bomb shelter 
that 


torium for up to 225 persons but 


normally will function as an audi- 
can, 
through the use of folding panels, be di- 
vided into a series of conference rooms 
The space, covered by reinforced concrete, 
has independent ventilation and power 
a first-aid room and stor- 
age for emergency food rations. 

A semi-works wing houses 
activities operating on a 
Included are two sample rooms, one con- 
stantly maintained at 35 F. and the other 
at 100 I 


generating units 


laboratory 
24-hour basis 


PETROLEUM 


Governor Langlie will be 


speaker at the publi 


principal 
relations session on 
the opening day of the meeting. Appearing 
on the same program will be W, R. Huber, 
public relations director for Gulf Oil Cor 
poration and chairman of the Oil Industry 
Information Committee 

Scheduled to 
Knight at the Wednesday program is 
Walter S, Hallanan, president of Plymouth 
Oil Company, Pittsburgh. The 
also will API 
Frank M 


At the Thursday session, speakers be 
side Secretary Humphrey will be H. S. M 
jurns, president of Shell Oil Company, 
New York, and S. Clark 
of San I rancisco § Bank of 


Other prominent figures to address vari 
ous sessions of the four-day meeting are 
Lieutenant General James H. Doolittle, 
vice president of Shell Oil Company, and 
T. S, Petersen, president of Standard Oi! 
Company of California 

Recognition—A number of men promi 
nent in petroleum refining and related 
fields will be cited for service to the indus 
try. Those to be awarded the API “Certifi 
cate of Appreciation” at various group 
and committee sessions are as follows 

Oil Industry Information Committee 
L. R. Kamperman, Leonard Refineries, 
Inc.; Roy M. Stephens, Humble Oil & 
Refining Company; H. E. Brandli, Cities 
Service Oil Company; Willard Burnap, 
Western Oil & Fuel Company; Robert A 
Douglass, Ethyl Corporation; Calvin 
Houghland, Direct Oil Company; J. § 
Morrison, American Oil Company, and 
T. F. McGarey, Cities Service Oil Com 


pany 


Safety—R. W. 


appear with Governor 


assembly 
hear remarks by 
Porter 


President 


seise, pre sident 


America 


Black (deceased ’ for 
merly with Esso Standard Oil Company 
R. E. Donovan (deceased), formerly with 
Standard Oil Company of California; C. L 
Hightower (deceased), formerly with 
United Gas Pipe Line Company; J. L 
Risinger, Socony Mobil Oil Company, 
Inc.; R. B. Roaper, Humble Oil & Refin 
ing Company, and W. N. Young, Shell Oil 
Company 

Research—-Howard G. Vesper, Standard 
Oil Company of California, and Frederick 
H. Lahee, Sun Oil Company 

Finance and Accounting—E 
Peet, Royal Dutch Shell 

Highlights—A new feature of this year’s 
meeting will be a medical and health ses- 
sion, This will be held on the opening 
day, under the sponsorship of the institute’s 
Medical Advisory committee. Topics to be 
discussed include industrial hygiene in the 
petroleum industry, the noise problem and 
“the aging, ailing truck driver.” 


Chester 


Other sessions of special interest to the 
refining industry will cover a report from 
the OIC, the election of a new General 
Committee for the Division of Refining, a 
report of the Board of Councillors and the 
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EW from GARLOCK 
MECHANIPAK* SEALS 


Cutaway photo of Garlock Unitary 
Seal Type AA51B.23. Yellow shad- 
ing indicates liquid being sealed, 


> One Piece Assembly » Quick, easy installation 


» Pre-set at factory >» Maintenance-free life 


Save installation time, eliminate maintenance costs with Garlock’s 
new Unitary Mechanipak Seals for process pumps! 

The entire unit, including sleeve and gland, is furnished completely 
assembled. The seal is pre-set at the factory—. no on-the-job adjust 
ments are needed. The external lock and drive is readily accessible 
eliminates set-screw drive 

Get all the facts today! Phone your Garlock representative or write 
for new Folder AD-151 


The Garlock Packing Company, Palmyra, ow York 


Sates Offices and Warehouses: Liultimore urmingham, Lioston, Huffalo 

Chicago, Cincinnati, Cleveland, Denver o troit, Houston, La Angele 

“ae Orlean New York City, Palmyra (N. Y Philadelphia, Pittsburgh 
Vortland (Oregon Salt Lake Cit San Francisco, St. Low Seattle 
Spokane, ‘Tulsa 


in Conade: The Garlock Packing Company of Canada Lid Toronto, Ont 


Typical refinery process pump for which 
Garlock Unitary Seals are designed. 


“Registered Trademark 
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Only Chapman Tilting Disc 
Check Valves give you 


Fast, quiet operation means 

low cost operation for check 

valves. That's exactly what the 

Chapman Tilting Disc Check Valve is 

designed to do. It won't flutter or slam and damage 

the piping joints or the valve itself. The unique drop-tight 
closure action eliminates scraping and wear of the disc and seat. 


Rugged construction and low wear of the Chapman Tilting Disc 
Check Valves mean long life under severe operating conditions. 
Absence of vibration plus low head loss keep maintenance of 


the entire piping system at a minimum. 


Whether for replacement or for new piping systems, be sure to 
specify Chapman Tilting Disc Check Valves. They're available 
in iron and steel for handling fluids or gases under a wide 


range of pressures. For full data on the complete line, write 


today. Ask for Catalog 30-A. Co. 
The e Ch apm al IVE users 


For more date on advertised products, use Readers’ Service Cards, last page 





This specially designed ‘‘airfoil’’ disc bal- 
ances perfectly in open position. The fluid 
holds the disc tightly against its stops with- 
out fluwer. The body of the valve is larger 
around the disc, so the net valve area is at 
least as much as the pipe area to assure low 
flow resistance. 


When the flow is reversed, pressure against 
the upper part of the disc cushions it as it 
closes. Then the disc drops easily and 
tightly to its beveled seat after the valve has 
swung closed. Seating is fast and quiet with 
minimum head loss in all but unusual piping 
arrangements. 
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What's Happening. - « 


election of API directors. 

A group session on petroleum statistics 
will have financial implications, with three 
speakers giving commentaries and forecasts 
on economic problems. They are Walter E 
Hoadley, Jr., treasurer and economist for 
Armstrong Cork Company, Lancaster, Pa.; 
John G. Winger, petroleum economist with 
The Chase National Bank, and N. B 
Guyol, United Nations staff statistician 

Sessions—All sessions important to the 
refining industry will be held at the St 
Francis Hotel, except the general sessions 
at Curran Theater and the public-relations 
and medical and health sessions, which are 
set for the Hotel Fairmont. The program 
includes: 


Monday, November 14 

Medical and Health Session—Sponsored by the 
Medical Advisory Committee. Presiding: M 
Rathbone, Chairman, API Medical and Health 
Committee; Standard Oil Company (New Jersey) 
“API Medical Activities,’’ George M. Saunders 
M.D.. Chairman, API Medical Advisory Commit 
tee; Socony Mobil Oil Company. “‘The Aging 
Ailing Truck Driver,’"” M. N. Newquist, M.D 
The Texas Company, “‘Industrial Hygiene in the 
Petroleum Industry,”’ J. W. Hammond, Humble 
Oil and Refining Company. “Some Practical 
Aspects of the Noise Problem,’’ Howard P. House 
M.D., and Aram Glorig, M.D., University of 
Southern California 

Public-Relations Sessions—-Presiding: H. 8S. M 
Burns, Chairman, Public-Relations Committee, API 
Board of Directors; President, Shell Oil Company 
“Oil Industry Information Committee Report,’ 
W. R. Huber, Chairman, Oil Industry Information 
Committee; Gulf Oil Corporation, Address; Arthur 
B. Langlie, Governor of ashington 

Refining Session—Presiding: E, B. MeConnell 
Vice President for Refining, American Petroleum 
Institute; Vice President, The Standard Oil Com- 
pany (Ohio Report of Division's Nominating 
Committee,’ F. L. Craise, Standard Oil Company 
of California. Election of Members of the General 
Committee of the Division of Refining, Address 
Dr. J. E. Wallace Sterling, President, Stanford 
University. Address: Lieutenant General James H 
Doolittle, Vice President, Shell Oil Company 


Tuesday, November 15 

American Petroleum Industries Committee Open 
Meeting—Presiding: Robert H., Scholl, Chairman, 
American Petroleum Industries Committee; Esso 
Standard Oil Company. Address: John M. Peirce 
Director of Finance, State of California. Address 

S. Petersen, President, Standard Oi) Company 
of California. 


Wednesday, November 16 

General Session—Presiding: P. C. Spencer 
Chairman, API Board of Directors; President, Sin- 
clair Oil Corporation. Report of Board of Coun 
cillors and Election of Directors. Remarks: Frank 
M. Porter, President, American Petroleum In 
stitute. Address: Goodwin J. Knight, Governor of 
California, Address: Walter S, Hallanan, President 
Plymouth Oil Company 

Committee on Petroleum Statistics Open Ses 
sion—Presiding: Henry N Schwall, Chairman 
API Committee on Petroleum Statistics; Shell Oil 
Company. “The General Economic Outlook for 
1956,’" Walter E. Hoadley, Jr Treasurer and 
Economist, Armstrong Cork Company Proba- 
bilities of Petroleum Demand,’ John G. Winger 
Petroleum Economist, The Chase Manhattan Bank 
Oil in the Total Energy Market N. B. Guyol 
Staff Statistician, United Nations 


Thursday, November 17 
General Session—-Presiding: P. C. Spencer 
Chairman, API Board of Directors; President, Sin 
clair Oil Corporation, Address: H. 8. M. Burns 
President, Shell Oil Company, Address: 8. Clark 
Beise, President, Bank of America. Address: George 
M. Humphrey, Secretary of the Treasury 


To Take Up Refining 
El Paso Natural Gas 


El Paso Natural Gas Company is in the 
process of acquiring McNutt Oil & Re- 
fining Company, operator of a 3200-bar- 
rel-a-day refinery at Brickland, N. M. The 
acquisition would mark El Paso’s first ven- 
ture into petroleum refining. 

The refinery is equipped with a 1200 
barrel-a-day thermal cracker, a 600-barrel 
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PERFECT SEAL 


THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in a Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 
ore exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give a 3-to-! 
SAFETY FACTOR 3,000-Ib. service unions are 
tested to 9,000-lbs,, 6,000-lb. service unions 
tested to 18,000-l\bs., etc 


Exclusive Ball-to-Angle seat design assures o PER- 


FECT SEAL even when the pipe is not in alignment! 


Machining operations assure ao UNIFORMITY AND 
ACCURACY heretofore found only in special fit 
tings and, with rigid inspection both during and 
ofter machining, guarantees LEAKPROOF 
CONSTRUCTION! 


Satisfaction is guaranteed in any application 
whether it be general low pressure service or ex- 
tremely high pressures and temperatures (for air, 


oil, gas, chemicals, hot oils, gases or steam) 


WRITE FOR CATALOG 11} 


For more datc on advertised products, use Readers’ Service Cards 
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REDUCE THE CHANCE 
OF USING THE WRONG 
VALVE LUBRICANT 


ELIMINATE LARGE 
WAREHOUSE STOCKS 


ONLY 


DESCO 


PLUG VALVE 
LUBRICANTS 


ARE All YOU NEED 


no matter what passes 
thru your valves! 


No matter what the fluid or its 
temperature, Desco Lubricants are 


guaranteed to STAY in your valves 
. and 4 types are all you need. 
Desco Lubricants will not harden 
or coke-up because they are ALL 
lubricant and contain no inert 
material. 


et 


CONVENIENT STICKS OR BULK 
Packed in clean, convenient sticks in 
5 sizes for gun or jack screw. Also in 
5-quart, 5-gallon, and 100 Ib. bulk 


containers. 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
639 Aero Drive Shreveport, La. 


Sales Offices in All Principal Cities 


DELTA-DESCO 


wile, PLUG \ 
Be 
'. |LUBRICANTS 


AND EQUIPMENT 


‘le! SS 


LUBRICANTS FITTINGS GUNS LUBRICATORS 
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a-day Platformer and a catalytic-poly 
merization unit with a daily capacity of 
40 barrels. El Paso is expected to install 
additional facilities to permit blending 
and direct processing of gas liquids 

The company, a producing and pipe 
lining concern, already turns out some 25,- 
000 barrels a day of natural gasoline and 
LPG products. The output comes from 
its natural-gasoline plants in West Texas 
and New Mexico 

Plans for the purchase call for the ex- 
change of 49,450 shares of El Paso com 
mon stock for the entire 150,000 shares of 
McNutt common. A listing of the stocks 
will be submitted to the New York Stock 
Exchange 


Gulf Publishing Expands 
REFINER Advertising Staff 


Gulf Publishing Company has opened a 
North Texas district office, and named Ed 
Thompson to manage 
the new territory. He 
will headquarter at the 
Santa Fe Building, 
Second Unit, in Dallas. 

Assigned to the com- 
pany’s Cleveland office 
is Harvey W. Dunn as 
representative for Pr- 
TROLEUM REFINER 
and The Refinery Cat- 
alog. In the newly-en- 
larged Cleveland terri- 
tory, Dunn will be 
associated with Bill 
Westfall, district man- 
ager for Gulf Publish- 
ing Company at Cleveland since 1948 

Dunn comes to the Reriner from Chi- 
cago, where he was a member of the Chi- 
cago American advertising staff. In advertis- 
ing work since 1948, he also has served the 
Tulsa World. In addition to a degree in 
journalism from the University of Missouri, 
he has complete d graduate courses in adve I 
tising design, layout and typography 


Dunn 


Thompson, who also has had extensive 


advertising experience, will concentrate 
most of his efforts on the Reriner’s sister 
publications, World Oil, Pipe Line Industr) 
and The Composite Catalog, but he will be 
available for consultation on probl ms con- 
refining-industry 
cataloging 


ODM Sets New Goal 
For Synthetic Glycerine 


A program to 
derived 


cerning advertising and 


expand the 
capacity by 70 million 
June 30, 1957, has been 
Office of Defense Mobil- 
ization, Existing facilities capa 
ities for 140 million pounds a year of 
natural and 115 million pounds of synthetic 
glycerine 


petroleum- 
glycerine 
pounds a year by 
approved by the 


ine lude 


The new increase will bring total ca- 
pacity to 325 million pounds a year. Ap 
plications for fast write-off certificates 
under the « xpansion program must be sub 
mitted by June 30, 1956 


Receive AEC Permits 


Three more petroleum concerns have 
been given access permits by the Atomik 
Energy Commission. They are Magnolia 
Petroleum Company, Socony Mobil Oil 
Company, Inc., and The Texas Company 


Government Receives Bids 
To Buy Institute Plant 


Rubber Producing Facilities Disposal 
Commission has received five proposals to 
buy the government-owned copolymer 
plant at Institute, Va. Bids came from 
Goodrich-Gulf Chemicals, Inc., Goodyear 
Synthetic Rubber Corporation, Imperial 
Commodities Corporation, Edwin W 
Pauley, Union Carbide and Carbon Cor 
poration Company, and United Rubber 
and Chemical Company 

Negotiations with the bidders started im 
mediately and will be completed by the 
year’s end, with approval of the Attorney 
General required for any proposed sale, A 
report will be filed with Congress withir 
ten days after it convenes in January, for 
Congress to take up the commission’s re« 
ommendations within the following 3 
days 

Goodyear Synthetic Rubber Corporation 
purchased the government’s 15,200-ton 
Akron, Ohio, plant and its 99,600-ton 
plant at Houston. Goodrich-Gulf Chem 
icals, Inc., bought the 88,000-ton synthetic 
rubber and the 190,000-ton 
plant at Port Neches, Texas 


butadiene 


Petroleum Products Up 
From Output Last Year 


The output of products 
petroleum and natural gas amounted to 
13,446 million pounds in 1954. This figure 
compiled by the U. S. Tariff Commission 
compares favorably with the 11,147 million 
pounds reported for the previous year 


crude from 


Total production of tar and tar crudes 
together with crudes derived from petro 
leum and natural gas, amounted to 33,062 
The combined production 
of all synthetic organic chemicals and their 
raw materials amounted to 61,507 million 
pounds, as compared with 60,759 million 
pounds in 1953 


million pounds 


Petrofina Buys Interest 
In Ruhrs Refinery 


Financiere Belge de 
les has acquired a 75 percent 
the Ruhrbau, G. m. b. H., refinery at 
Muelheim in the Ruhr. The remaining 
25-percent is retained by Farben 
fabriken Bayer Leverkusen, which 
nally owned 50 percent 

The refinery, a 2100-barrel-a-day plant 
has been shut down lack of 
profit. Since the Petrofina purchase, 
ever, it is expected to be 

chiefly gasoline, 
fuel oils, will be 
Petrofina company 


Pe tro 
interest in 


Compagnie 


being 


origi 


because ol a 
how 
modernized, Its 
distillates an 
sold by 


output, 


heavy another 


Average Octane Ratings 
Unchanged from September 


Ihe average antiknock quality of gaso 
line sold at service October 


September na 


stations in 
from the 
tional weighted 
number for premium and 88.8 octane num 
ber for 


was un hanged 


averages of 96 octane 


regular, according to a survey b 
Ethyl Corporation 

The October showing followed a broad 
both 
January and September, in which premium 


increased | 


idvance for gasoline grades between 


gasoline octane numbers and 


regular increased 1.6 octane numbers 
Compared with a year ago, premium and 
October both 1.9 octane 
numbers higher 

Average tetracthy! lead contents in Sep 


tember were 2 


regular in were 


59 ml per gallon of premium 
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MAXIMUM MEASURED DEPTH OF ATTACK—INCHES 


This exposure test 
proves ALCOA Aluminum 
resists refinery 

atmospheres 


The most important property ALcoa Aluminum has to offer to the 
chemical and process industries is its high resistance to corrosion. Sig- 
nificant savings based on longer life, reduced maintenance and less down 
time are a direct result of the intelligent use of ALcoA Aluminum in 
these industries. 

For example, aluminum alloys have been used for many years for 
process equipment by the ammonium nitrate industry, but only recently 
has the economy of the use of structural aluminum been recognized. It is 
becoming standard to specify aluminum structurals, grating, tread plate, 
conduit, electrical fittings, etc., in plants handling ammonium nitrate as 
well as other chemicals. 

A.coa’s coordinated research and development program is geared to 
help you with your specific problems . . . to show you where and how 
aluminum can be used most effectively in your operations. Write today 
for details. 

Investigate ALCOA Aluminum today. Get all the facts. They're in the 
new, FREE double reprint, Resistance of Aluminum Alloys to Weathering 
and Resistance of Aluminum Alloys to Chemically Contaminated Atmos- 
pheres. Use the coupon at right to obtain your copy. We also have a new 
booklet, Aluminum Pipe and Fittings. Send for it. 


Resistance of ALCOA Aluminum alloys 
to certain atmospheric contaminants, 
compared with steel 

Data for this chart were collected in various chemical 
plants. Bars indicate maximum measured depth of 


attack, in inches. Duration of exposure test is 
indicated on chart. 


ALCOA ©. | 
ALUAINU AA 


ALUMINUM COMPANY OF AMERICA 





Aluminum Company of America 
905-L Alcoa Building 
Pittsburgh 19, Pennsylvania 


Please send me your new, FREE reprint, Resistance of 
Aluminum Alloys to Weathering and Resistance of Alumi 
num Alloys to Chemically Contaminated Atmospheres 
Also, Aluminum Pipe and Fittings 


City 
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One-half actual size | What's Happening. ee 


gasoline and 2.30 ml per gallon of regular 
gasoline 

- ; Thirty-one of the 53 cities covered by 
ch; | iy Ethyl’s survey reported increases over Sep 
| ] i ] tember in the average octane number of 
‘ - their premium gasolines, with cight of 
4] “es these cities showing a monthly gain of 
| ; Lo | 0.5 octane number or more, Eighteen cities 
{ reported a decrease in average premium 
antiknock quality, while four cities were 

unchanged from September 


r fe 
In regular gasoline, 19 cities reported 
increases in their average antiknock qual 
ity, five of them by 0.5 octane number or 


more Thirty-one cities showed a decrease 
from September in the average antiknock 
quality of their regular, while three cities 


' were unchanged 
Against the nationwide premium aver 
age of 96 octane number, 17 cities re 


ported premium averages of 96.5 octane 
number or higher. In regular gasoline, 15 
cities showed average octane ratings of 


89.5 octane number or higher, compared 
with the national weighted average of 88.8 
octane numbe I 

| Michigan Refineries 


nnee* LOW-COST « LONG-LASTING | Completing Merger 
Stockholders of Leonard Refineries, Inc 


A.W SUPER-DIAMOND Miskigee rehning ‘mopanice, Mic. Wea 


refining companies, 
Refineries and Roosevelt Oil and Refining 
Rolled Steel Floor Plate Corporation. The merger agreement previ 
ously had been approved by stockholders 
in the other two companies 


Where safety and economy are “‘musts’’—no other Shares in the Leonard company will be 
floor plate can match SupeR-DIAMOND’s rolled distributed to Mid-West and Roosevelt 


: : stockholders in exchange for their present 
steel ruggedness and easy maintenance for so low holdings. Leonard plans to make applica 
ac tion for listing its common stock on the 
a cost. American stock exchange 

The three companies represent a total 


At every step 40 steel diamonds guard con- refining capacity of 31,500 barrels a day 


stantly against skids and slips. This non-direc- Pe es oe eee ene 
tional pattern floor plate fabricates easily . . . can forming at Mid-West’s Alma refinery and 

, , , 4 the Roosevelt plant in Mount Pleasant, In 
be installed overnight . . . gives years of depend- 


addition, Leonard is building a 3600 


able safety under the heaviest industrial loads. barrel-a-day Ultraformer at Alma and 


9200-barrel-a-day Hydrofiner 
Mail coupon for full details on this low-cost, 
long-lasting rolled steel floor plate. 


Underground-Storage 
Cavity Mined in Chalk 


Iwo Tulsa LPG concerns are minin 


a §8.5-million-gallon underground-storage 


cavity near Demopolis, Ala They are 
Tuloma Gas Products Company and Si 
clair Oil & Gas Company. The cavity, t 
be mined in Selma chalk, will be drilled 
to 300 feet and set with 42-inch casing 

Storage tunnels will be mined laterall 
from the bottom of the shaft throughout 

nati 


the surrounding area. Some 500,000 yards 


Gpeet FLOOR PLATE | of chalk will be removed before the cavit 


ready for storage in May 1956, It 


“The diamond in the rough . . . a gem of a flooring.” the Gret time an underground storag 


cavity has been mined in chalk 





ALAN WOOD STEEL COMPANY Per slante where ott : 
Conshohocken, Pa. water and grease raise Synthetic-Rubber Output 


lease send / Surer-Diamonn Bookle 2? special problems of slip 
a hited stan parm ping accidents, wesuggest ls 92,500 Tons for August 


Name a check on the special 


Tithe qualities of A.W. Aor o> Gn 
the world’s only abra non-Communist countries ran 92,500 tons 


August synthetic-rubber production 


Company sive rolled steel flooring with consumption hitting 82,500 tons, the 








Addrews “ Department of Commerce has reported 
City Zone State 5 a In August 1954 production was 16.841 


tons and 





7 onsumption 50,000 tons 
Other products: A.W. ALGRIP Abrasive Rolled Stee! Floor Plate — Plates — Sheets , : —s 4 
Strip—(Alloy and Special Grades cy World natural rubber productior 


August was 165,000 tons, compared with 
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A Peerless Line Separator is shown 
above removing entrainment from 
Pa te A 


HIGH EFFICIENCY — HIGH CAPACITY 
LOW PRESSURE DROP 


Thousands of installations throughout the Refining and 
Chemical industry have proven the Peerless Line Separator 
Peerless Line Separators are doing principle to be one of the most outstanding methods avail 
an effective job of mist extraction 
at this Kentucky Petrochemical 


Plant 
€ : 
; 4 
t 


Tl 


able for the extraction of liquid from gas, steam or air 


Drawing A above shows the arrangement of the vanes 


in the Seporator. Drawing B is an illustration of the Peerless 


principle 

The mist extractor combines the forces of impingement, 
centrifugal motion and surface tension to obtain its high 
efficiency. The poth of the gas, etc., through the unit is 


semi-violent turbulence and 


constantly bending, causing 


rolling of the gas against the walls of the vane. impinge 
ment and centrifugal force combine to contact the droplets 
with the vanes, where they coalesce, and surface tension 


then causes them to cling to the vanes’ surfaces. Gravity 


and the impact of the gas stream then drives the droplets 
vanes ond 


into the pockets where they roll down the 


out of the gas stream 


Through the Peerless method of mist extraction, the gas 


is stripped dry long before reaching the end of the vanes 


Oe 
4 A 
S4 ’ 


ENGINEER 


This is an insulated Peerless Steam 


Seporator on ad turbine driving an 


X 13165 @& DALLAS 2 


airblower 


For pressure dro 


-_ any vepor-|| 
OF ONY piping 


FOR FURTHER INFORMATION ON THE USE 
OF PEERLESS LINE SEPARATORS PLEASE 
WRITE FOR NAME OF NEAREST PEERLESS 


PEERLESS MANUFACTURING }co. 
r, &. Be 0 * 





WOTE WOW THE MUST 
EXTRACTOR VANES 
FLOW 
V7O MANY VERTICAL 
#/BBONS 


WVIDE THE 





SEPARATOR 


For any capacity 


or any working Pressure 

to Corrosive Conditions 

Wp removable vang unit 
ith extra body length : 
ith connections for acces 
SOrY equipment ; 


P require. 
ments of | a 
water or then 6 


vid ratio 
virement 


SPECIAL 
ARATORS 


FOR a nnstGN 


ANY REQY 


>> 
j 


TEXAS Otxon 8431 


MEPRESEIVTATIVES 104 Ald PRINECIP AL CiTity 


For more dota on advertised products, use Reader 


pervice 


Cards, last pag: 





's Happening. ee 


145,00 in August 1954. Consumption of 


natural rubber in August was estimated at 
142,000 tons, against 130,000 tons for that 
period a year ago 

API Forms New Division 


For Finance Accounting 


American Petroleum Institute has 
created a new division, known as the Di 
vision of Finance and Accounting, to re 


| place its 30-year-old Financial and Ac 
| counting Committee. A vice president for 
the new division will be appointed by the 
API's board chairman 
Reasons for the organizational chang: 
were as follows 
® To recognize within the API the 


evolutionary advances which have taken 
place in the corporate financial and a 


counting structure of the oil industry 
> @ To bring within the democrati 
e framework of the institute organization the 





industry's enlarged and continuously ex 


r 2 aia ay panding financial and accounting fun 
fa . hc \ f | tions 


@ To give the Financial and Account 
ing organization sufficient depth and 
breadth to enable it to assume appropriate 
responsibilities on an industry basis 


API Group Issues Kit 
For Safe-Driving Day 


To continue a positive highway-safety 
program, the American Petroleum Indus 
trices Committee has released an eight 
section publicity kit for oil industry par 
ticipation in Safe Driving Day, Decembe: 
1, 1955 

Keyed to the slogan “Safe Drivers Make 
Safe Highways,” the API kit contains ma 
terial for individual company use in sup 
porting S-D Day. Included are a mass 
distribution handbook that can be used 
as a bill-stuffer or throw-away; a series of 
four matted advertisement-features stress 
ing expert driving tips; a newspaper safety 
contest; editorials; radio and TV _ spots 
news releases; speech material, and a de 
scriptive fact sheet 

Thirty days of public educational al 
tivity will precede S-D Day with national, 
state and local organizations joining t 
combat traffic accidents 

4 kit can be obtained from the Amer 
can Petroleum Industries Committee, 50 
West 50th Street, New York 20 


Shell Backs Fellowship 
For High-School Teachers 


To help support science teaching at the 

— secondary level, Shell Companies Founda 

tion, Inc., has set up a program of recog 

: ‘ : : | nition fellowships for high-school] teachers 
The turbo-gear unit shown above has been installed outdoors with | of science and mathematics, Through th 
virtually no weather protection for many years. The turbine exhausts program, Shell will underwrite summer 

to a process line carrying 170 psig pressure. Yes—-for rugged appli- | seminars at Stanford and Cornell Univer 


cations—the right answer—MURRAY. —™ oF seagate 8 yous 


recipients, chosen on the basis of 
merit and demonstrated leadership qual 


y ties, will receive travel allowances, all 
kK IR N WORKS COMI AN y tuition and fees, living expenses on the 
campus and $500 cash to make up for the 


BURLINGTON, IOWA loss of potential summer earnings. The 


program will be known as the Shell Merit 


, . Fellowships for High School Science and 
Builders of Steam Power Equipment for Three Quarters of a Century | Mathe ad Teno 
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© Stymied by a 
High-Temperature Barrier? 


e@ Looking for a 
High-Purity Material P 
e Searching for a 
material with 
Unusual Electrical 


Refractory 


Characteristics? 


You may find the answer in 
this new booklet on 


NORTON Refractory Grain 
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on Carbide 
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F you’re concerned with industrial proc- 
essing involving temperatures ranging 
upwards to 4000°C and materials to contain 
your inferno — if you’re looking for a high- 
purity material such as high-purity fused 
alumina for coating electronic heater fila- 
ments if you’re searching for a material 
with unusual electrical characteristics such 
as E 179 crysroton® Silicon Carbide for 
lightning arrestors one of the many 
types of Norton Refractory Grain available 
may solve your problem. 

This new booklet describes in detail 
Norton Refractory Grain produced and 
purified in electric arc and high temperature 
resistance furnaces which is helping in- 
dustry to improve existing products and 


November, 1955 


PetroLteumM REFINER 


processes and to create new ones. 

It’s a valuable reference book with up-to- 
the-minute information on the chemical and 
phys al characteristics of such materials as 
CRYSTOLON* Silicon Carbide, atunpum* 
Aluminum Oxide, mMaGnorrre* Magnesium 
Oxide, Fused Zirconia and Boron Carbide. 
In it you'll find data on how these materials 
are produc ed; their behavior unde r varying 
conditions; available grain size and applica- 
tions, 

These electrochemically refined materials 
may be just what you've been looking for to 
solve your problem. Write today for your 
free copy of “Norton Refractory Grain.” 
Norton Company, Refractories Division, 
+70 New Bond Street, Worcester 6, Mass. 


For more data on advertised products 


Grain 


Electrochemically Refined 





This latest Norton publi- 
cation 189 BY” x J", 
I'wentyfour pages, with 
many charts. tables and 
photographs in color, A 
wealth of practical in- 
formation on the nature, 


pe rlormance and applic a 





tion of refractory grains, 











REFRACTORIES 


Engineered... hy. .. Prescribed 


@laking better products... 
to make your products better 


*Trade-Marks Reg. U.S. Pat, Of. and Foreign Countries 


use Readers’ Service Cards, last pag 





What's Happening... 





R. S. Douglass has been named super 
intendent of the Shell Oil Company r 
finery at Norco, La. He succeeds L. " 
Wilson, who was named manager of the 
Montreal, Queb., refinery operated by Shell 
Oil Company of Canada, a wholly-owned 
subsidiary. 

For the past nine years, Douglass has 
been assistant manager of the Manufactur 
ing Engineering department in Shell's head 
office in New York. He joined the com 
pany in 1927 at the Wood River, IIL, re- 
finery 

After working in capacities of increas 
ing responsibilities in Houston and St 
Louis, he became chief engineer at the 
Norco refinery in 1937, Later he was chief 
engineer at the Houston refinery before 
taking over his recent post in New York 


Edgar F. Ackerman, since 1952 chief 
chemist and engineer for 
Chemical Industries, Inc., at Bastrop, La., 
has been named superintendent of the 
company’s Little Rock, Ark., plant. He is 
one of three receiving promotions to ex 
ecutive positions in the Consolidated or- 
ganization 

A. L. Sweitzer, formerly a buyer and 
assistant purchasing agent, was moved up 
to succeed W. G. Roberts as purchasing 
agent for the Southern division headquar- 
tered in Houston, Roberts recently retired 

BE. J. Creider was named assistant man- 
ager at the Consolidated plant in Fort 
Worth, Texas. He will be transferred from 
Little Rock. 


Consolidated 


Lyle R. Duty, formerly administrative 
assistant to the president of Pan-Am South 
ern Corporation, has been elected secre 
tary of the company. He succeeds P. J 
Schowalter, deceased 

A specialist in office methods and. pro 
cedures, Duty started with Pan-Am South 
ern on a temporary loan basis from Stand- 
ard Oil Company (Indiana), Pan-Am’s 
parent company, in 1950. The following 
year he was given a full-time assignment 
as assistant to the executive vice president, 
and in June 1952 he was made adminis 
trative assistant to the president 


Alberto F. Thompson has been names 
to head the National Science Foundation’s 
Office of Scientific Information, Dr 
Thompson joined the foundation after 
seven years as chief of technical informa 
tion for ARC. He was in charge of the 
U.S. exhibit at the International Confer 
ence on the Peaceful Uses of Atomic En 
ergy at Geneva, and during World War Il 
he was assiened to the Manhattan District 


Merrel R. Fenske, director of the Pe 
troleum Refining Laboratory at Pennsy 
vania State University, was honored by 
Pennsylvania Grade Crude Oil Association 
at a recent celebration marking 25 years 
of petroleum research, Dr, Fenske has been 
in charge of the association's research in 
petroleum refining at Penn State since the 
program was launched in 1930, to develop 
new ways of identifying pure Pennsylvania 
oils. 
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... Among Men in the Industry 


Horton Kaul 


Allen W. Horton, Jr., has been elect 

ed secretary-treasurer of Oronite Chemical 
Company, and Walter C. Kaul was named 
comptroller, Both appointments were made 
in line with administrative realignments 
following the recent death of Oronite’s sec- 
retary-treasurer, B. W. Anthony. 

Horton formerly was chief analyst in 
Standard Oil Company of California’s 
Comptrollers’ department. Kaul was an 
assistant treasurer of the subsidiary Oro- 
nite company. He was transferred 
California Standard in 1945. 


from 


Hardman 


Jones Strecker 


Sohio Makes Eight New 


['wo new additions to the staff and six 
promotions have been made in the Chemi- 
cal and Physical Research division of The 
Standard Oil Company (Ohio) at Cleve 
land 


E. O. Hook, for- 
merly with the Amer- 
ican Cyanamid Com 
pany at Stamford, 
Connecticut, 
joined 
search staff as coordi- 
nator of the Mobile 
Power Lubricants and 
the Mobile Power 
Fuels Process sections 
at Sohio Research 
Laboratory. Dr. Hook 

of Ober 

and 
Ph.D 
Yale Hook 


W. S. McClenahan, formerly 
Mellon Institute in Pittsburgh, 
coordinator for the Petrochemicals In 
dustrial Products and Basic Research Se« 
Sohio Research Laboratories 


has 
Sohio’s re- 


is a graduate 
lin College 
ceived his 

gree trom 
with the 


becomes 


tions in the 


Paul L. Berkman, a research associat: 
at Columbia University’s Bureau of Ap 
Social Research, has joined the 
API's Department of Information. He will 
coordinate the 


by the 


plied 


various surveys undertaken 
Department and the Oil Industry 
Information Committee. His studies and 
reports will help the committee plan its 
nationwide public relations program 
years with the 


Research, 


fac tors 


Bureau 
Berkman 
involving peo 
Mid 


During 


During his three 
ol Applied Social 
studied motivation 
ple behind the Iron Curtain, in the 
dle East, and in this 
World War 


mander in the lt 


country 
Il, he was a lieutenant com 
S. Navy. He 
State 
War College, and has 
work at the University of 


is a gradu 
ate of Minnesota Teachers College 
and the National 
done graduate 


Chicago and Columbia University 


G. Davidson, manager of the Shell Oi) 
Company of Canada refinery at Montreal 
East, has elected vice president in 
charge of manufacturing. He replaces D. 
M. Morrison, recently elected president of 
Trans Mountain Oil Pipe Line Company 


bec n 


Veatch Darling Stine 


Research Assignments 


He is a graduate of Carleton College and 
received his Ph.D degree Massachu 
setts Institute of 


from 
rechnology 


Harry M. Stine, with Sohio since 1938, 
administrative supervisor in 
Sohio’s Chemical and 


Physical Research di 


vision. He is a gradu 


becomes 


ate of Purdue Univer 
sity and holds a Ph.D 
Wester 


Reserve University 


degree from 


S. M. Darling has 
been promoted to se« 
tion supervisor it th 
Mobile Power Lubr 
cants section. He has 
been with Sohio 


1939, is a 


since 
McClenahan chemical 
ngineering graduate 


irleton College and holds a 
from Western Reserve Un 


doctor * 


versits 


Frank Veatch, with Sohio 
vraduate of the University of 


since 1942 
Arizona 





One of a Series of Interest to the Petroleum industry 
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NEW DU PONT TEL PLANT 
NOW UNDER CONSTRUCTION 
IN CALIFORNIA 


On August 24, near Antioch, Cali 
fornia, the ground was officially 
broken tor construction of Du Pont’s 
new West Coast tetraethyl lead 
nanufacturing plant. Many local 
Antioch dignitaries were on hand 
for the ground breaking ceremony 

This California plant site has 
nuch to recommend its choice by 
Du Pont including the local 
ivailability of necessary labor skills 
ts convenient location in the heart 
of a growing market for TEL, ade 
quate supplies ot powel! ind good 
water plus the option of water or 
rail shipments 

In addition to employing the most 
nodern continuous process methods 
of manutacturing rEI the new 
plant will include a unique new 
wast disposal system The waste 
materials will be discharged into a 
deep underground well In CAce 
if 6,000 feet to eliminate any dan 
er of contaminating surface water 

4 new plant for manufacturing 
Du Pont “FREON” is also being 
built on the Antioch sit 











Two lube oil additives 
to help you sell 
fleet contracts 


For refiners interested in fleet contracts 
Du Pont’s two polymeric lube oil addi 
tives offer special sales advantages 
especially with owners of fleets in low 

duty, stop-and-start use 

Du Pont Lube Oil Additive 564 and 
Du Pont Lube Oil Additive 565 pro 
vide an economical and effective means 
of preventing engine oil sludge. T hey 
are particularly effective under low 
temperature, low-power, stop-and-go 
driving conditions. Both work as de 
tergents and V. I. improvers 

LOA-564, with its lower molecular 
weight gives an engine oil with excel 
lent shear stability. The higher molecu 
lar weight of LOA-565 gives greater 
viscosity index improvement 

Both are ashless. They keep engine 
oil systems clean and free of sludge 
under severe conditions .. . contribute 
to longer engine life. 

Besides providing extra sales appeal 
for fleet customers, the benefits of these 
additives offer exceptional promotion 
and marketing opportunities with the 
mass passenger car field. Information 
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What Do Your Dealers Really Think... 


Of your dealer meetings? ... Your advertising? ... Your dealer 


publications and sales promotion aids? 


Report No 


3 of the new Du Pont survey 


Phe Service Station ¢ dine rator 


is now off the press If you want to get behind the scene at the pump islancl 


and study the effect of your promotion program on your deales 


| you ll surels 


want to take an early peek at the results of this survey 


Increasing the merchandising savvy of 
the service station operator is probab] 
the chief objective of all dealer train 
ing and promotion programs But to 
achieve this, you first need the interest 
and cooperation of the dealers them 
selves 

The index of this 


operation can be found, we believe, in 


interest and co 
the dealers’ answers to questions asked 
them in this recent dealer survey 


Are they helpful? 


The dealers wernt asked how 
meetings thei: company invited them 


man 
to each year and how many of these 
they attended 

find in the survey 
way from none to a baker's 


Their answers, you'll 
report, ranged all the 
dozen. But 
what was accomplishe d at these meet 


and samples are available through your 
Du Pont representative or sales office 


for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company linc.) 


is is the most ny ortant thing 

You ll be glad to know that 
mayjorit of them found the meeting 
helpful. How? Their answer 
all the Wil from sale tip to we 
of track And the urve 
also tell you what parts ot the program 
ire actuall put to work at the station 
by the dealer: 


riuatiee al 


report vill 


What they want 


Some dealer the 
like to have their 
do more tor them 
eral thing 
ization was one of the thing 
quently mentioned, Many of them also 
indicated the vould like to see re 
visions in the compani« idvertising 


irve found youl 
upplier companie 
And they listed s 
pecifically. Station moder 


most tre 


Telling is selling 


How do the dealer feel about their 


supplier policice on rental arranqe 


ment \ ISinig competitive pri 





New, Modern Regional 
Laboratory at Tulsa 


A complete modernization program has 
just been completed at the Du Pont 
Mid-Continent regional laboratory in 
Pulsa, Oklahoma. The photographs be 
low show how the air-conditioned lab 
building has been modernized and me V 
equipment added. Improved customer 
service is the objective 


Over-all view of the new regional laboratory 
interior. You can also see from this picture that 
the regional lab people take considerable care 
with their housekeeping 


H. M, Carey operating the Tulsa lab's new CFR 
octane number test engine 


The new set-up at the laboratory for analyzing 
copper, antioxidant and metal deactivator con 
tent. This equipment is also used for color work. 
Blake Partain is shown in the foreground. 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division * 


Sales Offices: 





PETROLEUM CHEMICALS DIVISION 


NEWS 


MID-CONTINENT REGIONAL LAB MANAGER 


EK. Opec. Camppsect joined — the 
Du Pont Petroleum Chemicals Division 
in 1951. Since that time he has man 
aged the Division's Mid-Continent re 
gional laboratory in Tulsa, Oklahoma 
He is in charge of Du Pont customer 
service, product testing, and additives 
treating recommendations in the re 
ion 

Following college, he did general 
pe troleum testing, and later was made 
a Petroleum Chemist in charge of a 
phase of the research work at the Bu 
reau of Mines Petroleum Experime ntal 
Station in Bartlesville 

During World War Il he was a com 
missioned officer in the U. S. Navy 
From 1945 to 1951 he served with the 
Munition 
chemical engineer included petrol um 
planning and coordination of technical 
petroleum problems for the three mili 
tury services 

Mi ( ampbe I] recelve d his B \ de 
vree in Chemistry at the University of 
Oklahoma, and later studied at the 


Dealer Survey 


ing, training programs, etc.? In general 
when the dealers know and understand 
these policies they like them. How 
ever, a large number of dealers, so the 
survey found, are not aware of thei 
supplier's policies on these matters. 

In addition to the above areas, this 
Report No. 3 delves into the dealer's 
opinions of dealer publications, over 
all company advertising and point-of 
sule merchandising displays. Theis 
opinions of supplier representatives are 
also documented. And the report in- 
cludes information on the dealer's own 
advertising programs, too, 


joard. There his job as a 


Complete series of reports 


The previous two reports in the series 
cover (1) such dealer retail functions 
as station hours, gallonage, credit and 
mailing lists; and (2) dealer knowledge 
of products, additives, sales assets and 
prices, Future reports, to be published 
soon, will discuss (4) employee-dealer 
relationships, dealer associations, his 








E. ODELL CAMPBELL 


University of Arizona and Georg 
Washington University. He is a mem 
ber of the American Chemical Society 
Alpha Chi Sigma Fraternity, and th 
American Association for the Advance 
ment of Science. 


educational background and income 
and (5) the inte rrelationship of all the 
above factors . such as how station 
hours, dealer meetings and education 


affect sales volume. 


Continuing market research 


Sponsored by Du Pont, the survey was 
conducted on a completely impartial 
basis by National Analysts, Inc. It is 
nationwide in scope and part of the 
continuing market research work of the 
Du Pont Petroleum Chemicals Division 
It follows the recent Du Pont survey of 
service station customer buying habits 

For more information about this sur 
vey, just get in touch with any of ou 
representatives or sales offices listed 
below. 


Better Things for Better Living 
. +» through Chemistry 


Petroleum Chemicals 


Wilmington 98, Delaware 


CHICAGO, Itt 8 Se. Michigan Ave 
DETROIT, MICH.—13000 W. Seven Mile Rd 


Phone RAndolph 8630 PHILADELPHIA, PA 3 Penn Center Pioza 


6 Phone LOcust 8-353! 
Phone UNiversity 4-1963 PITTSBURGH, PA Room 510, Alcoa Bidg 

5 

5 


Phone ATiantic |-2933 
HOUSTON. TEXAS-—-705 Bank of Commerce Bidg Phone CApitol 1151 SAN FRANCISCO, CAL Room 626, 111 Sutter St., Phone EXbrook 2.6230 
LOS ANGELES, CAL 612 So. Flower St Phone MAdison 1691 SEATTLE, WASH.—Room 215, 4003 Aurora Ave Phone MElrose 6977 
NEW YORK, N.Y 1270 Ave. of the Americas Phone COlumbus 5.2342 TULSA, OKLA.—P. O. Box 730 Phone LUther 5.5578 
IN CANADA, Du Pont Company of Conada Limited—Petroleum Chemicals Division—80 Richmond Street West—Toronto |, Ontario 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Delaware 


ADVERTISEMENT Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.} 
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What's Happening... 


and with a Ph.D. deeree from Stanford 
University, has been made section super- 
visor in Sohio’s Petrochemical section. 

A. L, Jones, with Sohio since 1946, has 
been promoted to section supervisor of 
Sohio’s Basic Research section. He is a 
graduate of Hampden-Sydney College, re- 
ceived a doctorate at the University of 
Virginia, and served as an instructor at 
Cornell University before joining Sohio 

H. A. Strecker, who received his B.A 
degree and his Ph.D. degree from Cornell 
University and who joined Sohio in 1947, 
has been made section leader in the Mo- 
bile Power Fuels Process section 

H, A, Hardman, with B.S. and M.S. 
degrees from West Virginia University, 
has been promoted to senior research as- 
sociate in the Industrial Products section 
of Sohio’s Research Laboratories. He has 
been with Sohio since 1946 


Fred Adams, president of G. M. Bas- 
ford Company, has been elected to the 
board of directors of Sun Chemical Cor- 
poration 


Walter V. Stearns has been named 
to a newly-created position as chief petro- 
leum engineer for The H. K. Ferguson 
Company. He will co- 
ordinate and supervise 
specialized process de- 
sign work in the com- 
pany'’s major engi- 

neering offices 
Registered as a pro- 
fessional engineer in 
New York and Ohio, 
Stearns is a Harvard 
University graduate 
with a degree in 
chemistry and a mas- 
ter’s degree in indus- 
trial chemistry He 
Stearns has been active in de- 
sign process for more 

than 25 years, 


Carl Bussow, with A. W. Dow, In 
in New York, has been elected president 
of the Association of Consulting Chemists 


and Chemical Engineers, Inc. Named to | 


serve as vice president for the coming year 
was Foster D. Snell, president of Foster D 
Snell, Inc., also in New York 

Earl D, Stewart, director of research for 
Schwartz Lab., Inc., at Mount Vernon, 
N. Y., was elected secretary, and William 
C, Bowden, secretary-treasurer of Ledox 
and Company, Inc., a Teaneck, N. J 
firm of metallurgists, was made treasurer 


’ 


T. H. Barton has been elected to the 
Finance committee of Monsanto Chemical 
Company. He was chairman of the board 
of Lion Oil Company before its recent 
merger with Monsanto, When the two 
companies merged, he was elected to the 
Monsanto board 


Barton, already established in the 
Arkansas natural-gas industry, became 
president and director of Lion's predeces 
sor, Lion Oil Refining Company, in 1929 
He served as president until 1947 when 
he became chairman of the board 


G. R. L. Shepherd has been promoted 
to section head in the Research & Devel- 
opment division at Humble Oil & Refin- 
ing Company's Baytown, Texas, refinery 
He will head a section responsible for re- 
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is your 


CAT being = 


poisoned? 





NS 


= 


Lee 


It’s easy to keep “CAT” cracking units purring with 
Yorkmesh Demisters in your charge preparation equipment 
guarding the quality of your gas oil. Separation efficiencies 
exceeding 99.99%, with corresponding reductions in con 
taminating impurities and carbon content are assured even 
at high vapor velocities and with negligible pressure drop. 


Yorkmesh Demisters are tailor-made for quick installation 
in new or existing equipment. On receipt of operating data 
and equipment arrangement, York engineers will make 
specific recommendations as to the size, type and material 
of the demister needed to improve the performance and 
increase the throughput capacity of any process vessel 
handling both liquid and vapor phase materials 


kor specific details on reducing catalyst poisoning write 
for case study +1002 . for the complete story on York 
mesh Demisters ask for bulletin #16 


Simple as spelling C-A-T 


Contaminated with fine liquid droplets the vapor rises 
through the tower. 


8 the vapor stream posses through the fine wire mesh, 
the droplets impinge on the wire surfaces, coolesce 
into large drops and fall off. 


he vapor is now dry and free from impurities. 


Yorkmesh Demisters provide clean separation between liquid 
and vapor in: 


Vacuum towers ¢ Distillation Equipment 
Ges Absorbers © Scrubbers © Evaporetors 
Knock-Out Drums © Steam Drums 


Y@RK 


YORK PROCESS EQUIPMENT CORP. 
4 CENTRAL AVENUE - WEST ORANGE, N. J. 


For more data on advertised products, use Readers’ Service Cards, last page 271 





What's Happening. « « 


search in alkylation, polymerization, hydro 
genation, hydrocracking, isomerization 
photos hemical reactions and other related 
processes. Shepherd holds B. S. and M. S 
degrees in chemical engineering from 
Georgia Institute of Technology 


Now, Greater Dependability, Ch. Chea ce ticon mst eestor 2 


search chemical engineer in the Research 

- and Development division of the Humble 

~ . Oil & Refining Company refinery at Bay 

Longer Life for Flex Connections town, Texas. He will be engaged in field 
test work in which the performance of 


. . lubricants are studied. Floyd received a 
with Meir Stainicss Sac RexWeld | Soest eee 


the University of Texas in 1930 


, William B. Borst has been made co 
Nominal Minimum Inside | Burst Weight ‘ ordinator of construction and refining for 
O.D. (in.) Bend Diameter (in.)| Pressure Per Foot (ibs.) Ashland Oil & Refining Company. He has 
been superintendent 

RW | RW x . of the company’s 25, 

so | 81 | ie " : 000-barrel-a-day Can 
| “- » ton, Ohio, refinery 

12 7% | 16,500 | .20| .36 3 Gace SPF" 

| @ . Borst has been at 


eh. | __!4 4 10% | 14,000 |_ .27 41 ) | a.’ the Canton plant 
™m| 16 |11 | 12,400] .47| .65 ) nat ggg sell 


started as a chemist 


Ihe | 1% 21 17 10,500 | .90 | 1.33 . with Alco Refining 
a Company He beca i¢ 
1 | 1% | 26 | 18 | 8,500 | 1.04 | 1.59 stan ; 
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assistant superintend 


1% 15%_ | 26 7,600 1.81 ent in 1937, when 
aE de. | a A SE RY - + So the refinery was taken 


1A} 2% | 2% 6,600 | 2.19 | 2.71 over by Allied Oil 
| 25%, | 3%, | | £650 | 2.97 | 3.78 Borst Company, now an 
| | ‘ . . 


Ashland subsidiary 
\ graduate of the University of Illinois, 
he was research chemist with Universal 








y ry 7 

e ~80 is unbraided, RW-81 Oil Products Company five years, and 
us stainless steel braid. A bef C | hief 
complete selection of fac- selore going to Vanton he was chiel treate! 
tory-attached fittings is at the Big West Oil ¢ ompany refinery in 
available to meetall require Keirn, Mont. He is licensed as a chemical 
ments. Data on larger sizes engineer in Ohio 

FLEXON (to 6” I.D.) available on 
request 


The Complete Line 
for good connections 


REX-WELD 
corrugated metal hose is 
available in stainless steel, 


Harry D. Gasarch has been appointed 
New stainless steel Rex-Weld corrugated assistant comptroller for Socony Mobil Oil 
Company Ine He has been manager ol 
the comptroller’s Foreign department since 
1953, spending nearly half his time on 
assignments in Western Europe West 

If corrosion is a problem, internally Africa and the Middle East 

or externally, specify stainless steel Rex-Weld Gasarch joined Socony Mobil in 1929 
If your cost of replacing flexible connections as a junior clerk in the Domestic Trade 
is high, you can reduce the frequency staff and in 1951, became manager of a¢ 


metal hose makes possible opportunities 
for treater economy in scores of flexible 
connection applications 

steel, bronze and alloys; sizes 
Ki," through 24”, 1.D.; for 
burst pressures to 18000 psi 


REX-FLEX 
corrugated stainless steel hose; 
sizes 4" through 6”; working 
pressures to 3100 psi 


REX-TUBE 
interlocked and square 
locked type hose and 
tubing in steel, bronze, stainless 
steel and other alloys; sizes 
Ki," through 12”, 1.0. for low 
and moderate pressures and 
for use as conduit, ducting, 
exhaust, protective armor, etc. 


CATALOG No. 147 
gives basic specifications and 
application data for Flexon 
Metal Hose. Write for your 
copy, today 


of replacement by specifying stainless steel counting and statistics reviews. He was 


Rex-Weld. Similarly, if the cost of downtime 
or the cost of interrupting continuous 
processes makes less frequent replacement 
of flexible connections imperative, specify 
stainless steel Rex-Weld. 


coordinator for the subcommittee of the 
API Financial and Accounting committee 
which wrote the Outline of Petroleum Ir 
dustry Accounting 


A. E. Harnsberger, with The Pure Oil 


Basic specifications for stainless steel Company since 1924, has been moved up 
Rex-Weld are given above. Check your to a newly-created position as general man 
requirements against this data, today, and ger for transportation and supply. He 
determine where the corrosion resistance will have charge of a number of depart 
and extra durability of stainless steel ments in those fields 

, vg > sberg is 
Rex-Weld will pay dividends for you. Since joining Pure, Harnsberger h 
For further data, call in your local been engaged primarily in the Refining 


2 division having been a_ control-board 
Flexonics Distributor or write direct. 
member for many years, as well as chau 


man of that group. More recently he has 
been manager of the Refinery Technical 


y, department 
exon ¢€ a CHICAGO METAL HOSE DIVISION 
YUBOLALLOTIL 
4 


4 / John F. Wright has been ippointed 
Fiexon identifies s 1336. 5. THIRD AVENUE @ MAYWOOD, ILLINOIS sistant coordinator of « hemical produc ts 
products of Fesonies ra FORMERLY CHICAGO METAL HOSE CORPORATION——— for Standard Oil Company (New Jersey 
Corporation that which recently placed the worldwide 
have served industry tN Manvfacturers of flexible metal hose and conduit, expansion petrochemical operations of its affiliated 
for over $3 years foints, metallic bellows and assemblies of these components companies under central coordination. He 
In Canada: Flexonics Corporation of Canada, Lid., Brampton, Ontario will assist Robert M. Jackson, already 
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.. . and all the fixin’s—thanks to BRICK 


On the table at last, after hours of tantalizing 
fragrances wafting from the kitchen. Another 
mission completed by brick 


Brick built the ships and trains and trucks 
that brought the “makin’s’’. Refractory brick 
It created the steel for the stove and the 
carving knife . . . the heat for the oven 
For everything that’s made or moved owes 
its existence to the refractory brick which 
contain the flames of industry 


Making these refractories is an exacting 
science. When you deal with temperatures 


of thousands of degrees, you can’t afford to 
guess. So General Refractories operates the 
world’s largest and most modern refractories 
research laboratory, constantly seeking prog 
ress and perfection 


With plants and facilities strategically located 

throughout the country, General Refractories 

provides industry with a complete refrac 

tories service dependably economically 
everywhere 

GENERAL REFRACTORIES COMPANY 

Philadelphia 2 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast- 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials. 
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HIGH-STRENGTH BRIK-CAST—-A hydraulic-setting 
castable refractory material unique in that it con- 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten- 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units. 


LITECAST 50-M—-A 50-pound density insulating cast- 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 
be avoided. LITECAST 50-M may be applied in 
the same manner as standard hydraulic-setting 
castables. 


BRIK-CAST 3000—A hydraulic-setting castable refrac- 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000° 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul- 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures. 
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TO SHOW YOU... 


one of the thousands of custom-made 


heat exchangers 


that Panacoil builds 








for industrial needs 


A 13,000 cfm direct 
fired air preheater be 
ing assembled at our 
Elizabeth plant. The 
stainless steel combus 
tion chamber (not 
shown) sets below the 
tube banks. Air exit 
temperature 1000° F 


OUR EXPERIENCED ENGINEERS are available to ex- 
pedite planning and specification work and to suggest the most suitable 
and economical exchanger design. 


MODERN MANUFACTURING facilities and advanced 


techniques, skilled and seasoned shop personnel guarantee fabrication to 
rigid specifications. 


FAST DELIVERY is assured by efficient shop work and 


immediate transportation facilities. 


DAVIS ra nen he ia #21 NG CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 


Since 1915 Paracoil’s skill to do comes of doing Since 1915 


What's Happening. « - 


named as Jersey Standard’s first chemical 
products coordinator 

Wright joined the Jersey Standard or- 
ganization in 1936, and held various tech- 
nical and supervisory positions at the Esso 
Standard Oil Company refinery in Baton 
Rouge, La., until 1951 when he was tra 
I » Esso Standard’s Bayway, N 

as head of the Technical depar 

m 

He became superintendent of the Chemi 
cal Products department at Bayway. in 
1953 The following year he was ap 
pointed head of the Process department 
with responsibilit for the refinery’s manu- 
facture of chemical as well as petroleum 
products 


Howard E. Hughes has been promoted 

to superintendent of Shell Chemical Cor- 

poration’s Houston plant. Hughes, who 

has been serving as as 

sistant superintendent 

technical, replaces 

Frank G, Watson, 

named assistant to the 

vice president of man 

ufacturing in the com 

pany 's head offices in 
New York 

Hughes joined Shell 

Chemical as a tester 

at the Martinez, 

Calif., plant in 1934 

He became chief en 

gineer at Dominguez, 

Hughes Calif., in 1944. He 

was transferred to 

Houston in 1951, and had been assistant 
superintendent there since 1954 


Robert H. Aitken, formerly superin- 
tendent of The Texas Company’s Eagle 
Point Works at Westville, N. J., has been 
named to manage a newly-created Refining 
division. The division was set up to fun 
tion as part of the Foreign Operations 
department 

Aitken joined Texaco in 1926 as a 
draftsman-engineer at the company’s Law 
renceville, Ill., refinery, holding a succes 
sion of positions there until he was pro 
moted to process engineer in 1941. The 
following year he was appointed assistant 
superintendent of the San Antonio Works 
and two years later was given a similar 
assignment at Lawrenceville 

In 1947 he undertook a special assign 
ment with Carthage Hydrocol, Inc. He 
was named assistant superintendent of 
Texaco’s Eagle Point Works in 1954, and 
later that year he was moved up to su 
perintendent of the refinery 


Joseph R. Layton has been made man- 
ager of Sun Oil Company’s Refinery Ac 

counting department. He joined the com 
pany in 1947 as a senior clerk and since 
has held assignments as special assistant 
and assistant office manager in the A¢ 

counting department 


Robert W. Schiessler, associate pro 
fessor of chemistry at Pennsylvania State 
University, has joined Socony Mobil Oil 
Company, Inc., as technical director in 
charge of the Research division at the 
company’s Research and Development 
Laboratories in Paulsboro, N. J. He suc- 
ceeds Frederick L. Matthews, who will be- 
come assistant to the technical director 
Other changes in key positions at the 
laboratories include the appointment of 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


Co Sarn More-Learn More 


The knowledge gained through years of work and study by some of the most capable men in the 
oil industry is set down in the books listed below. Because it is impossible to carry in one’s head 


all the detail f 
only does it 
up-to-date. 


Order some of these books and profit by the experience of others 


ABRAHAM, HERBERT 
Asphalts and Allied Substances (2 Vols 
ADAMS, ORVILLE 
Elements of Diesel Engineering 
ARMISTEAD, GeorGE, JR 
Safety in Petroleum Refining and Related Industries 
Sapcer & McCasr 
Element of 
sett, H. S 
American Petroleum Refining 
Bennett, H 
Chemical Formulary—Vol. 1 thru 9 (each) 
Concise Chemical and Technical Dictionary 
Bono, A. 
The Physical Chemistry of Lubricating Oils.. 
Brooks, BENJAMIN T 
The Chemistry of the Non-Benzenoid Hydrocarbons 


Chemical Engineering 


Campne.yt & Gres 

Methods of Analysis of Fuels and Oils 
CARLETON, ELLIs 

Chemistry of Petroleum Derivatives 

Vol. 2 

Cuu, Ju Cun 

Distillation Equilibrium Data 
CopeNHAVER & BIGELOW 

Acetylene and Carbon Monoxide Chemistry 
Dient, Joun C 

Natural Gas 

Natural Gas Handbook 
EckMAN, Dona.Lp P 

Principles of Industrial Process Control 


Handbook 


cloth 


leather 


Eciorr, Hutta & KoMAREWSKI 
Isomerization of Pure Hydrocarbons 
Freser & FIeser 
Organic Chemistry 
Georci, Cart W 
Motor Oils and Engine Lubrication 
Gitt, THomas 7 
Air and Gas Compression. 
Compression and Natural Gas 
GRAHAM, FrANK D 
Pumps, Hydraulic and Air Compressors 
GRISWOLD, JOHN 
Fuels, Combustion & Furnaces 
Gruse & STEVENS 
Chemical Technology of Petroleum 
Hatcu, Dr. Lewis F. 
The Chemistry of Petrochemical Reactions 
Hesse & RusHTON 
Process Equipment Design 


5.00 


10.00 


00 


50 


50 
10.00 


10.00 


12.00 


4.00 


8.00 


Tacons & SCHEFLAN 
Handbook of S 
| ACOBSON, { \ 
Encyclopedia 

Vol 
Vol 
Vol 
Vol 
Vol 
KINGSTON, BENSON M 
Acidizing Handbool 
Kirkprive, C, G 
Equilibrium Evaluation Charts 
(20 charts to set) 


ot Chemical 


KIRSCHBAUM, Dr Emi 
Distillation and Rectification 
Louse, Henry Wa 
Catalytic Chemistry 
McApams, Wm. H 
Heat Transmission 
MANTELL, C. | 
Adsorption 
MELLAN, [BERT 
Industrial Solvent 
Ne! ON, W | 
Petroleum Refinery Ene 
Riece., E. RAyMoNnpD 
Industrial C} 


iInecring 


Llement 

AGE & Lacey 
Volumetric an 
Witrrep \\ 
Standard Met! 


SHeRwoop, THos. Kk 


Absorption & 


Scort 


Iextrac 


SPELLER, FRANK | 
Corrosion: Causes & Preve 


WILLIAM 
Engineering 


STANIAR 
Plant Handbook 
THOMAS, CHARLI \ 
Anhydrous Aluminum Chlo 
TreyBaL, Roser | 
Liquid kxtraction 
Tyter, CHAPLIN 
Chemical Engineering Econor 
Wartu, ALBpin H 
The Chemistry and Technol 
ZuL_pema, H. H 


Performance of Lubricating Oil 


“Prices subject to change without notice” 


Ask for Gulf Publishing Company's FREE “Petroleum Books Catalog,” containing detailed information 
on these and many other petroleum industry books, available through Gulf Publishing Company, 


Books Department. 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 
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his industry, a well-rounded library of reliable data is a definite asset. Not 
ime, but it often makes his available knowledge of a subject more accurate and 
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With reports of savings from 20 - 50% on new G-B 
Snap*On pipe insulation, you can readily under- 
stand the enthusiastic reception it receives in refin- 
eries, natural gasoline plants, petrochemical and 
chemical processing plants 


Ease of applying these one-piece molded cylinders 
of fine glass fibers is the key to such substantial sav 
ings. Unlike segmental insulations, Snap*On comes 
in 6’ sections, in sizes as large as 33”, and is easy 
to apply even in crowded quarters. 


For in-plant use, Snap*On is available plain or with 
canvas adhered for heated piping where tempera 


tures do not exceed 350° F. and with adhered vapor 


jackets for chilled piping. For outdoor service, simply 
snap on Snap*On and cover with weatherproofing 
materials. 


The bigger your plant, the bigger your savings when 
you use G-B Snap*On. You save on original installa- 
tion . . . you save on maintenance, because Snap*On 
is rugged and permanent. . . you save heat, because 
Snap*On is superior in thermal efficiency to any 


similar product on the market. 


Write today for sample and technical bulletin. 


5 DISH MINED: ANG 0 N Mlanufactiving Company 


Thermal and acoustical gloss fiber insulations ¢ 


Pipe couplings and fittings ¢ 


Molded glass fiber pipe insulation 


242 W. 10th St., Kansas City, Mo. 
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What's Happening. « - 


Ralph E. Albright as technical director of 
the Products division, succeeding George 
H. S. Snyder, Snyder was named assistant 
to Theodore W. Nelson, director of the 
laboratories 

Edward A. Martin has been appointed 
assistant to the technical director of the 
Products division, and Donald P. Heath 
will succeed Albright as supervisor in 
charge of the Fuels section John F, Soco- 
lovsky will take Martin’s place as super- 
visor of the Automotive section, and Leo 
Ww. Manley will succeed Socolovsky as 


supervisor of the Lubricants section 


Horace H. Chandler, formerly assist- 
ant superintendent of The Texas Com- 
pany’s Eagle Point works at Westville, 
N. J., has been moved up to replace R. 
. Aitken as superintendent of the re- 
finery. Aitken was appointed manager of 
the Refining division in Texaco’s Foreign 
Operations department 

Named as the plant’s new assistant su- 
perintendent was W. R. Sorenson, assistant 
supervisor of the Process division in New 
York. Sorenson, who joined the company 
in 1937 at its refinery in Port Arthur, 
Texas, was appointed a process engineer 
in 1953 and transferred to New York 
The following year he was promoted to 
assistant supervisor of the Process division 

Chandler, who has been with the com- 
pany since 1932, started as a trainee at 
Port Arthur. He remained there until 
1954 when he was promoted to assistant 
superintendent of the Eagle Point works View of Emsco Swivel Joints on one loading station 


E. Lawrence Morton has joined Esso EMSCO SWIVEL JOINTS Emsco 8” type LP Swivel 
Laboratories at Baton Rouge, La., as a Joint Style 2 with 


chemical engineer. He recently received a flanged ends for load- 


B.Ch.E. degree from Georgia Institute SELECTED FOR ing dock service 
of Technology . 
A. W. Goodwin, chemical engineer at NEW LOADING WHARF 


the American Oil Company refinery in 
Texas City, Texas, has been promoted to 
head of the Research and Development We are proud to have supplied the Swivel Joints 
department’s Economics section, Previ installed on this loading wharf making it one 
ously assigned to the Technical Service of America’s newest and most modern loading 
staff, he had been serving as a group facilities. Here are installed a score of Emsco 
leader in the Economics section. Goodwin 6” and 8” type LP Swivel Joints. Free turning 
joined American Oil in 1946 and easy maintenance were prime factors in the 
selection of Emsco for this job. In the cross 
ecti is 
B. R. Banerjee has been advanced in section note how the thrust load i absorbed 
, through the ball bearings — how easily bearings 
En- ; Be) 
can be adjusted. Note also how readily the pack- 
gineering Research department at Whiting, : P - 
aa ing can be replaced simply by separating the 
Ind. With the company since 1951 and an me , Br 
aa joint as one would a union. No return of joint 
assistant project engineer since 1953, he , . 
' to the factory for service. Emsco assures you a 
was named leader of the Diffraction group new kind of dependsbility in Swivel Joi 
; epe vility Swive 
in the Material division’s Physical Metal- F ; = -” oumte, 





the Standard Oil Company (Indiana 








lurgy section, 
Dr. Banerjee, a native of India and 
graduate of the University of Calcutta, 


Emsco’s complete line includes Swivel Joints 
for high or low pressure, high vacuum, corrosive 
or high temperature service; for gas, liquid or 
semi-solids. Check with us or our field repre- Simplicity of Emsco's pat- 
sentatives. Over 500 various combinations to ented design assures a 
choose from, Sizes %” to 12”. Pressures to new kind of performance 
15,000 Ibs. Temperatures to 750° F. and dependability in Swi- 

vel Joint -onstruction 


holds master’s and doctor's degrees in 
metallurgy from Yale University, He has 
taught at Illinois Institute of Technology 
and the University of Calcutta 


Paul W. Bachman has been elected 

vice president and director of research and EMSCO MANUFACTURING COMPANY 
deve lopme nt for Koppers Company, Inc 

He will direct the company § technical re Box 2098, TERMINAL ANNEX 
search and development, and carry respon LOS ANGELES 54, CALIF. 


sibility for setting its research policies. | Houston, Texas 
W. Volkmann, who has been manager of 
the Research department since early 1955, 


will continue in that position 


Under the new organization providin , a) = ta! 
7 a research director as well as a man | f Ga) (o (on . ff (e ? 
of the Research department, Dz: ; . i“) 1 G r t iP | 
: t 
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What's Happening. .« « 


Bachman will be free of much administra- 
tive work and able to devote most of his 
time to the development of research-born 
products. Dr. Volkmann will continue his 
duties in carrying out research activities 
at the company’s Verona, Pa., research 
center and operate laboratories operated 
by Koppers 

Dr. Bachman had been associated with 
the research programs of General Chemical 
Company and Victor Chemical Company, 
when he joined Davison Chemical Com- 
pany in 1949 as director of research and 
development. He was made a vice president 
of that company in 1952 and in that ca- 
pacity was responsible for reorganizing its 
research and development program. 


Paul A. Demkovich has been ap- 
pointed group leader in the Standard Oil 
Company (Indiana) research laboratories 
at Whiting, Ind. He will be in charge of 
the Analytical Development group in the 
Analytical and Inspection division. Dem- 
kovich started with Standard as a chemist 
in 1947 


D. J. Stark, formerly manager of the 
National Petrochemical Corporation plant 
at Tuscola, Ill., has been named to man- 
age the $25-million petrochemical plant 
Escambia Bay Chemical Corporation is 
building at Pensacola, Fla 

Stark was with Shell Oil Company be- 
fore joining National Petrochemicals in 
1951 as manager of the Tuscola plant 
For a number of years he was chief tech- 
nologist and department manager in 
charge of catalytic cracking for Shell Oil 
Company of Canada at its Montreal East 
refinery 


John M. Evans, chief engineer for 
Standard Oil Company of California, has 
completed 40 years with the company. He 
joined the company’s Engineering depart- 
ment in 1915 and has been chief engineer 
since 1947. 


William O. Barnes has been appointed 


industrial relations supervisor for the East- 
ern Division, Tide 
Water Associated Oil 
Company. He suc 
ceeds Seth W. Candee 
who is retiring after 
40 years of service 

with the company. 


Barnes started with 
the company in 1925 
at its refinery at As- 
sociated Calif In 
1936 he became em- 
ploye relations super- 
Barnes visor at Avon 


W. A. Reaman has been made as 
sistant manufacturing advisor for Inter- 
national Petroleum Company, Ltd. He will 
be succeeded as head of the company’s 
Refining department at Talara, Peru, by 
G. M. Stedwill, formerly chief chemist at 
Talara 

Also receiving a new assignment in the 
Standard Oil Company (New Jersey) af- 
filiate is W. A. Lockwood, named senior 
economic analyst. He formerly was eco- 
nomic analyst in the Manufacturing de- 
partment of Esso Standard Oil Company 
in New York. Lockwood served eight 
years at the Esso refinery in Baton Rouge, 
Louisiana. 

Both Reaman and Stedwill joined Inter- 
national after service with its subsidiary 
Tropical Oil Company. Reaman, who is 
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. SLING NEWS 


Published Monthly in Leading American Trade Magazines by Union Wire Rope Corp. No. 1 


DOUBLE GOOD NEWS ABOUT SLINGS 


High Strength of Famous 
Tuffy Machine Braided 
Flexible Wire Fabric 


Equalled in Eye Splice 


Tuffy Slings’ unusual resistance to 
kinking and the ease with which kinks 
are straightened out without damage 
to strands has piled up sling savings 
through longer service life. 


A heavy walled, streamlined steel ferrule is Under exceedingly great pres- Now, more advantages, bigger values 
pressed on over tucked eye splice of Tuffy ma- sure, the metal of the ferrule is “'© added to Tuffy Slings. Eye splices 
chine braided wire fabric from which sling is made. flowed into fabric interstices. are made as strong as sling fabric with 

steel ferrule pressed on under great 


Tuffy Makes Sling History Again With New Ferrule ees: cisco arse tk 
ly to fabric for si oY, sasier, aste 
vitehing mie yes ee / 








Tuffy Slings upset sling history quickly when introduced. The patented 
machine braided Tuffy Sling fabric has been upsetting sales and service 
records ever since. 


Now, Tuffy Slings are making history again with a streamlined metal 
ferrule squeezed on over tucked eye splices so tightly that the eye splice 
has strength equal to that of the machine braided wire fabric. It makes 
Tuffy Slings stronger and safer. The ends of the tapered ferrule are 
swaged tightly to the fabric leaving no edges to hang up on loads or to 
injure workers’ hands in hitching to and unhitching from loads. This, 
coupled with the great flexibility of Tuffy machine braided sling fabric, 
makes Tuffy Slings the handler’s favorite. 


Your Tuffy Distributor New Edition of Tuffy Sling Handbook 


Saves You Money! 


. 
te, Nen set oer tre coat FREE — Mail Coupon Now 
tc jraw against. Call him soor He's the 
“er - oe a Leg ll poy en This new 60-page Sling Handbook Tuffy Slings. It also has a brand 
up with your Tuffy Slings. ; is a completely revised edition of new engineer's notebook and a valu- 
the famous Tuffy book that first able rigger’s manual 
made sling news several years ago 
The new edition shows you why Get FREE Sling Handbook 
Tuffy’s new tuck splice and pressed : 
on ferrule can aed up iden Mail Coupon Today 
ing work, improve safety records. It We just want you to see what a dif- 
contains complete information ference the new Tuffy ferrule and 
about a full line of factory-fitted tucked splice make. We want you to 
Tuffy Slings, nearly a dozen new’ have the advantages of this big, 
standard fittings available, and _ fully illustrated and charted sling 
complete data and charts on all guide. No obligation. Write now. 
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What's Happening. « « 


being transferred to the company’s Coral 
Gables, Fla., offices, started with Inter 
national in 1948 as chief process super 
visor, and was made head of the Refining 
department in 1952 

Stedwill was transferred to International 
in 1947, after serving Tropical as chief 


chemist. He became process control super 
visor at Talara in 1951 and the following 
year, was appointed chief chemist 


Anthony P. Massa, process engineer 
with H. K. Ferguson Company for the 
past four years, has joined the Refinery 


division of Bechtel Associates. Assigned to 
LOW cosT the y York staff. he will a a a 


CHEMICAL senior engineer in the Project Engineering 
department 








s. A, Guerrieri h is been appointed to 
the technical staff of The Lummus Com 
pany, Guerrieri, who was one time a mem 


FOR ber of the company’s 


Process Engineering 


CONTROLLING department, later was 


a professor of chem: 

FOAM cal engineering at the 
: University of Dela 

7 ware and more re 

cently was chief proc 


ess engineer tor 

AND Arthur G. McKee 

and Company. He 

BOILER WATER will be concerned with 
general liaison with 

CARRYOVER licensor companies, as 

well as participation 

Guerrieri in the general advis 

ory and consulting 


functions of Lummus’ Technical Staff de 
partment 


BEFORE AFTER 


Eger V. Murphree, president of Esso 
Laboratory demonstration shows Same solution after addition of Research and Engineering Company, has 

foaming of highly alkaline solution 12 ppm of Bird-Archer Concentrol LABORATORY PROOF 
. : received an honorary degree of Doctor of 

in glass test cylinder. antifoam ) 

Engineering from Brooklyn Polytechni 
Institute. He was cited as an engineer, 

@ Tests and plant operating records in all parts of the country have established scientist and administrator. 
the effectiveness and economy of Concentrol chemical treatment to combat wet R. A. Cuthbertson heads a new In 
steam problems. Where boiler water carryover is caused by foaming due to dustrial Relations department set up by 


Cities S © , ‘ - Secre 

high alkalinity and high proportion of dissolved solids in the water, Concentrol nies Beswice Ce Gompany {Pa.). Seca 
2 tary of the company since 1943, Cuthbert- 

is essentially a surface active agent that causes breakdown of bubble film, son continues to hold that position in addi 


preventing foam formation tion to his new responsibilities 


Concentrol is supplied in liquid, powder or briquette form—can be fed either Leroy Page, a graduate of the Uni 
continuously or in slugs to boilers. Formulations of Concentrol can include versity of Arkansas and holder of a B. S 


. degree in chemical engineering from the 
organic sludge conditioning agents and other water treatment chemicals for University of Oklahoma, has been awarded 


boiler treatment as well as antifoam. Concentrol eliminates the need for costly the Phillips Petroleum Company’s $2000 
. . fw 1 high blow-d I f j fellowship in chemical engineering at the 

pre-treatment Of water and high Dlow-down rate. It is fast acting and resistant to University of Oklahoma 

hydrolysis or breakdown under normal boiler temperatures and pressures. 


A Bird-Archer 8 Point Service Engineer is as near as your phone. For friendly Cariton &. Horine, formerly senior 


1 production engineer and head of the China 
counsel call him or write directly to Bird-Archer outlining the details of your Lake Pilot Plant Division of Propellants 


boiler operations. and Explosives at the U. S. Naval Ord 
a ; , : ' ; nance Test Station in Inyokern, Calif., has 
Engineering plus Chemistry equal Bird-Archer Service 


joined Brea Chemicals, Inc., as senior 
. process engineer in its Development de 


cag: partment 
: * @ 
z ») yas 3 i he i = A w C ~ ie i J. C. Van Gundy, formerly assistant 


A : & technologist with The Texas Company in 
i) aA 


os” WATER TREATMENT 202 iciocct recto "na opened 

b, Se » headquarters Texaco has opened 
SS + CWE” Service yu: | 

in Pittsburgh. The new office will serve 

THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. the iron, steel and aluminum industries 
and other manufacturers in that area 

NEW YORK + CHICAGO With the company since 1935 Van 

IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario Gundy has held assignment’s to Texaco's 


IN MEXICO: Calderas y Accesorios, $. A., Amsterdam 291, Mexico, D. F. Port Arthur, Texas, refinery, its Beacon 
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MITSUBISHI 
FURFURAL 


Photograph of furfural unit 
in Mitsubishi's Kawasaki 
refinery where quality 
lubricating oil is produced 


why more and more oil refineries are using 00 FURFURAL 


QO 


CHEMICALS 


1. QO Furfural gives high yields of 
quality oil. The polar molecule is highly 
selective in its solvent action. 


2. QO Furfural is readily recoverable. 
it is thermally stable under conditions 
of use and the experience of over 40 
plants using furfural proves that solvent 
losses are low. 


3. QO Furfural is readily available 


from raw materials which are replace- 
able annually. 


4. QO Furfural’s low freezing point of 
—34° F. assures trouble-free handling 
throughout the year. 


5. QO Furfural requires no unusual 
precautions. It has a safety record ex- 
tending over 30 years of industrial use. 


For further information on QO Furfural, write for Bulletin 203-A. 





ayy | he Quaker Qals (Ompany 





340M The Merchandise Mart, Chicago 54, Illinois 
Room 540M, 120 Wall St., New York 5, N. Y. 
Room 440M, 3000 N. Going St., Portland 11, Oregon 


i 


in the United Kingdom: imperial Chemical Industries, Ltd., Billingham, England ¢ In Europe: Quaker Oats-Graanproducten N.V., Rotterdam, 
The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet- Will, Paris IX, France; A/S “Ota 


, Copenhagen, 5. Denmark 


in Australia: Swift & Company, Pty., lid., Sydney © In Japan: F. Kanematsu & Company Lid., Tokyo 
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WANT TO BUY A 


“HOT” SEAL? 


A Sealol HT Mechanical Pump Seal of course . . . designed expressly 
to end costly, dangerous stuffing box leakage in high temperature 
refinery process pumps. The Sealol HT Seal effectively seals hot 
bottoms, hot oil, and other viscous products at temperatures up to 
800°F, without any external cooling circuit. The Sealol HT is a 
cartridge-type seal, furnished ready to install . . . no loose parts 
to assemble, no special machining required. 

Proven in actual refinery service, this is a “hot” seal that posi- 
tively eliminates shaft scoring and reduces pump seal maintenance 
to a minimum. 

Write today for Sealol Bulletin No. 11 giving complete informa- 
tion on the HT Mechanical Seal or submit your particular 
sealing problems for engineered recommendations. 


SEALOL CORPORATION, 185 POST ROAD, PROVIDENCE 5, R.1. 
New York * Philadelphia * Cleveland * Chicago * Norfolk * Charleston (W. Va.) © St. Louis 
Kansas City * New Orleans * Dallas * Houston * Tulsa * Los Angeles * San Francisco 
Seattle * Edmonton * Toronto * Montreal * Manchester (Eng.) * Paris © Frankfurt 
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N. Y., laboratories, and the offices in New 
York and Chicago. He has been concerned 
with the development, manufacture and 
application of industrial oils and greases 


T. E. Peterson has been promoted to 
general foreman of the Distillation depart- 
ment at the Humble Oil & Refining Com- 
pany refinery in Baytown, Texas, He will 
be in charge of all crude distillation as 
well as certain rerun operations at Bay- 
town. He holds a B.S. degree in chemical 
engineering from Texas A&M College 


Lewis L. Raymer has been named to 
the newly-created position of construction 
superintendent at Petro-Tex Chemical 
Corporation’s butadiene plant in Houston 
He formerly was superintendent of utili 
ties at the plant 


A. H. Tomlinson, a director of Stand- 
ard-Vacuum Oil Company since the firm 
was started in 1933, has retired after 34 
years in the oil industry. For more than 
20 years he was responsible for Stanvac’s 
refining operations, all of which are in the 
Eastern Hemisphere 

Tomlinson joined Esso Research & En- 
gineering Company in 1921. He became 
process superintendent at Esso Standard 
Oil Company’s Bayway refinery at Linden, 
N. J., in 1926, and two years later went 
to South Sumatra as superintendent of the 
Sungei Gerong refinery near Palembang 
Returning to the U. S. in 1932, he ac- 
cepted the director's post at Stanvac s New 
York headquarters a year later 


Harry C. Cier has been promoted to 
research specialist in the Research and 
Development division at Humble Oil & 
Refining Company’s Baytown, Texas, re- 
finery. In his new position he will be 
active in hydrocarbon separation, with 
emphasis on the utilization of these tech 
niques for the production of pure chemicals 
and chemical intermediates 


Floyd S. Bryant, appointed special as 
sistant to the Secretary of Defense, has 
retired from Standard Oil Company of 
California as vice president and director, 
after 34 years with the company 


V. R. Farlow and Robert L. Grun 
have been transferred from their respec- 
tive departments and assigned to the re- 
cently-formed Chemical Department of 
Gulf Oil Corporation. Farlow had been 
assigned to the company’s Petrochemical 
Activities unit since 1954, and Grun had 
been serving as a product technologist in 
the Product Application section. 


Douglas s. Sherwin has returned to 
Phillips Chemical Company as assistant 
coordinator for the Rubber Chemicals 
division, headquartered in Bartlesville, 
Okla. He had to be on loan to the gov- 
ernment as secretary of the Federal 
Facilities Corporation, which administered 
the government's synthetic-rubber and tin 
programs 


Ralph G. Mcintyre, director and for 
the past nine years president of Standard 
Oil Company, has been elected chairman 
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FOAMGLAS 


the cellular, stay-dry insulation 


Lion Oil Co. maintains peak ammonia production because... 
FOAMGLAS stays dry for constant insulating 
protection on refrigerated lines and vessels 


Production of anhydrous ammonia at 
Lion Oil Company’s Luling, Louisiana 
Plant requires extensive use of refriger- 


ated lines and vessels. Precise control of 


temperatures (down to 12°F.) helps hold 
compressor suction pressure at 25 p.s.i 
for peak production. 
tion is a must... 


Effective insula- 
but the area’s prevail- 
ing high temperatures and humidities 
pose some tough insulating problems. 
FOAMGLAS solved 


Lion Oil these important benefits: 


them and gave 


e The sealed glass cells of FOAMGLAS 
That 
insulating efficiency 
for dependable temperature control 


are unaffected by high humidity 

means constant 

e Effective, stay-dry insulation prevents 
condensation on lines and vessels 


thus cuts costly corrosion. 


¢ Service to equipment is easily accom- 


plished by cutting through the 
FOAMGLAS, then replacing only the 
insulation in the 


area immediately 


affected 
Recent inspection by Lion engineers 
showed FOAMGLAS was fully 


tive as when originally applied in 1953 


as effec 


Maintenance has been negligible 


Whether you insulate piping, equip- 


ment or buildings, it will pay to 


find out more about the constant 


you 
long 
lasting insulating protection of FOAM 
GLAS. Send 


literature covering your specific needs 


today for a sample and 
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CRACKS THREE ETHYLENE FEED 
STOCKS INTERCHANGEABLY... 


with SELAS GRADIATION 


Gulf Oil Corporation's new ethylene plant at Port Arthur, Tex., designed and constructed by 
Stone & Webster Engineering Corporation. Eight Selas Gradiation heaters are in center foreground. 


The world’s largest ethylene-producing plant benefits 
from the versatility of Selas Gradiation heaters. Three 
separate feed stocks—propane, ethane and propane- 
propylene mixtures—have been processed interchange- 
ably in all of the eight Selas furnaces 

Operating results on all three feed stocks in the Gulf 
plant confirm that these Selas heaters provide: 
e “On stream” periods, without shutdowns, well in 

excess of 30 days. 

High conversions and selectivity. 

Optimum conditions, even with extreme variations in 

feed stock. 

Zone control of heat input, enabling Selas heaters to 


CORPORATION OF AMERICA 


meet any time-temperature curve in pyrolytic or cata- 
lytic reactions and high-temperature preheating, is fea- 
tured by: 
e Uniform heat distribution on the entire tube surface 
eliminating local overheating, material degradation 
at the tube wall and, hence, longer tube life. 

Controlled combustion, with little or no excess air to 

cause external oxidation of the tubes . 

response to controller demand. 

Send for copy of reprint, ‘““Try the Gradiation Heater 
for Economical Ethylene Production’ and Bulletin, 
‘‘Gradiation Heating for Petroleum and Chemical 
Processing.”’ 


no lag in 
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[What's Heppenings 


of the board. Named to succeed him as 
president is K. H. Schaffer, director, vice 
president and assistant to the president of 
The California Company, a Standard Oil 
Company of California subsidiary. John 
Domercgq, Jr., who has been vice president 
and director of Texas Standard for the past 
six years, resigned his position to become 
director, vice president and assistant to the 
president of The California Company, 
















Norman A. Shepard has retired as 
chemical director of 
Company, after 42 
industry. 






American Cyanamid 
years in the chemical 











Arnold L. Coldiron of Oklahoma City 
awarded the $1250 Maloney 
Crawford Tank and Manufacturing Com 
pany fellowship in chemical engineering 
at The University of Oklahoma 
is a graduate 


has been 






Coldiron 
student working on his mas 
in chemical enginecring 










ters degree 













John B. Maerker has been named 
of development at the 
Corporation Research and De 
velopment laboratories in Linwood, Pa 
He succeeds Josef W. Schall, now assistant 


of marketing the 


di 


rector Houdry 





Prox CSS 






manager Chemicals 


in 







division 


A licensed professional engineer, Maer 
ker joined the corporation 1943 
development engineer and more recently 
has been chief of the Commercial Develop 


in as 









ment section. He will be replaced as sec 
tion chief by Frederick R. Walser, who 
joined Houdry in 1952 as development 





engineer 






Salvatore J, Graziano has been 
added to the staff of Foster D. Snell, Inc., 
as a chemist in the Product Development 
department, and Walter A, Bilz has joined 
the department as a junior chemist, Also re- 
ceiving a new appointment was Richard J. 
Davidson, assigned to the Product Evalua- 
tion department as a chemist 













Deaths 


William Keen, who retired last ye 








as manager of domestic marketing opera 
tions for The Atlantic Refining Company, 
died August 26 at Bryn Mawr, Pa. He was 
63 years old 

































D. B. O'Neill, executive vice president 
of the Independent Refiners’ Association 
of California, died recently in Santa 
Monica, Calif. He was 62-years-old. Death 
was attributed to a heart attack. O'Neill 
had been with the association since 1936 
















George Waltershausen, retired 
general superintendent of Deep Rock Oil 
Company's Cushing, Okla died 


October 15 


, refinery, 


Aaron B. Bagsar, retired chief metal 
lurgical engineer for Sun Oil Company 
died October 7. He was 58-years-old. Dr 
Aaron had been with the Sun organizatior 
22 years. During World War II he was 
1 member of a War Production Board sub 
committee and served 
search committee for 
of Sciences 
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Contact “John Crane” for the shaft seal best suited to 
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Crane Packing Co.. 


In Canada: Crane Packing Co 
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N., Hamilton, Ont 
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has the answer to 


CORROSION 


with 


Holcombe Selenium Rectifiers 
Lion Asphalt Pipe Coatings 
Fiberglas & Asbestos Wraps 
Graphite Anodes 

Coke Breeze 


Counteracting corrosion of under- 
ground pipes can mean tremendous 
savings for your company. As part of 
its famous “one for all” service, 
ToPaz distributes the complete Hol- 
combe Company line of pipeline 
protection equipment and supplies. 


You can trust ToPaz for high qual- 
ity, dependable corrosion prevention 
equipment at all times. Contact ToPaz 
for all pipeline equipment and sup- 
plies. You can depend on ToPaz for 
fast delivery and prompt, personal 
attention to your order. You'll get the 
job done faster with ToPaz helping 
you. 


ToPaz Offers Complete Engineering, 
Consulting, Testing, Inspecting and 
Internal Cleaning Services 


AGENTS FOR 


T. D. WILLIAMSON, INC, 
THE HOLCOMBE CO., INC. 
. & M VENTS & MARKERS 


Tod Pazdral 


PIPELINE SPECIALTIES 


2525 South Bivd, Houston 5, Texas 
Office Phone JA 2-1403 


Tod Pazdral—Home Phone MA 3.5680 
F. A. Jim Ford, Consulting & Supervision 


Jack Pelkey 
Sales & Service 
Atlanta 


Richard Lee McHenry 
Sales & Service 
Dallas 


GROVE SEAL “O” RING VALVES © TIPTON 
WELDING CLAMPS * ALSTON PIPE CUT 
TING MACHINES © FLEETLINE PIPE SADDLES 
& REDUCERS * H & MCUTTING & BEVELING 
MACHINES * ANDERSON EQUIPMENT CO 
HEAVY MACHINES * WACHS SAWS °* 
ORDER FROM TOD PAZDRAL 
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Heard at Meetings .. . 





| Fighting Pollution”. . . 
One method of nipping air and 
stream pollution in the bud is to con- 
sider the prevention of pollution in 
the initial stages of design of the 
plant. (Dr. W. A. Quebedeaus, Jr., 
Harris County Health Unit, Hous- 
ton. 
Dispose of undesirable byproduct 
wastes may be handled by pumping 
them underground into disposal 
wells. The disposed waste product 
must be treated to make it compat- 
ible with the natural fluids in the dis- 
H. O. Henkel, Du Pont 
Company, Victoria, Texas.) 

Checking the growth and wellbe- 
ing of micro-organisms in our streams 
is one method of determining their 
health. (Miss Ruth Pactrick’s paper 
of the Academy of 
of Philadelphia was read at the meet- 
ing. 


posal sand. 


Natural Sciences 


You can actually stop pollution of 
the air if you make process changes, 
refining and different 
methods of recovering treating by- 
A. R, Dudley, Humble Oil 
Refining 


changes use 
products. 


and Company, Baytown, 


Texas 


Petrochemicals and Fibers* 


With cotton consumption down 
slightly, the use of petrochemicals to 
treat modify this natural 
will expand and amplify the use of 
both 
ing made of polyvinyl alcohols and 


acetates, 


and fiber 


Already considerable use is be- 


urea, melamine and other 
stiffening 
agents in competition with starch 
Fiber with 
the use of acetic anhydride and acry- 


lonitrile which 


formaldehyde resins for 


modifications are made 


improves rot and 
mildew resistance as well as heat re- 
Gilbert E, Goheen, U. S. 
Department of Agriculture, New Or- 


leans 


sistance 


Symposium and Corrosion + 

Process Industries; Oil and Gas 
Production; Protective Coating; Utili- 
Marine Corrosion; 
Inhibitor; Cathodic Protection; 
High-Temperature Corrosion. These 


ties: Corrosion 


and 


are the topics covered in symposia 
with leaders in the field presiding. 


* AIChE, Galveston, Texas 
t NACE, Houston 
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Which Cooling Medium?* 


When water at a natural gasoline 
plant site is plentiful and of good 
quality, there is no question that 
water cooling is perferable to air 
cooling. When this is not the case, 
a detailed study will be 
needed before a decision can be 
reached on air versus water. In West 
Texas installations, where no water 
is available, the plants have had to 
go to air cooling, with refrigeration 
(Joe Weatherby, Stearns-Rogers 


Manufacturing Company, Denver 


economic 


Design Codes”*. . . 


The popularity of codes as a factor 
in plant design will continue. Though 
many available to date, 
they are becoming simpler and more 
unified, For example the ASME code 
for Unfired Pressure Vessels is 
coming more parallel to the API- 
ASME Unfired 
Vessels. The result will be one code 
instead of two (Clyde Youn 


codes are 


be- 


code for Pressure 
Dresser 


Engineering Company, Tulsa 


Don't Wreck It*. . . 


Even neglect downtime, the cost of 


corrosion inspection can be cut 10 to 


25 percent by the use of non-destruc- 


tive testing. Most of the instruments 


available for such testing today are 


ultrasonic. For most natural-gasoline 
plant testing, the use of these instru- 
does not intensive 


ments require 


training (Dwight Evans, Engineer 


ing lest Servic lulsa 


Corrosion Mechanism’. . . 


There is no substitute for a funda- 
mental understanding of the corrosion 
mechanism when trying to 
Cathodic 


tection of pipe lines has become so 


con- 
trol corrosion damag pro- 
popular that this form of corrosion 
protection has been extended to tank 
Smith, 
Tulsa 


bottoms with success (C. O 
The Carter Oil Company, 


100-Octane in Every Pump + 


When 100-octane gasoline is avail- 
able from every service-station pump 
gasolines will be made from blending 


* Oklahoma NGAA 
t California, NGAA, Los Angeles 
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...in High Pressure- 
High Temperature 
TAPPING MACHINES 










THE 
BIG 


a 


LARGE GULF COAST REFINERY 
MAKES 20” TAP INTO 24” 
STEAM LINE AT 600°F. AND 
200 PSI PRESSURE 
WITHOUT SHUTDOWN. 

















MODEL 660 
TAPS 3” TO 14” 








MODEL 300 


TAPS 
4” & SMALLER 




















MANY REFINERIES SUC’) AS THE ONE SHOWN 
ABOVE HAVE PROVED W™SON-HILLCO TAPPING 
MACHINES FOR MAKING CONNECTIONS TO: 

@ HIGH TEMPERATURE STEAM LINES 

@ HIGH PRESSURE GASOLINE AND 

UTILITY LINES 
@ CEMENT LINED AND TRANSITE PIPE 
@ PRESSURE VESSELS 

















MODEL 100 


TAPS 
2” & SMALLER 


















Rental-purchase option applicable to models 1200 
and 660. 











WRITE FOR LITERATURE 


LWW tl licmzon. | me. 
P.O. BOX — * TULSA 9, apeteanpipesi 


Houston ¢ Pittsburgh « Ama » * Casper + Provo, Utah «+ Jolet. tMiline e | 
artiesville, Okla. « Edmonton + London, Ontario + Calgary * Buenos Awes + Durbar Natal, South Africa 


s 


REPRESENTATIVES 





November, 1955 PETROLEUM RI LINER For more data on advertised products, use Readers’ Service Cords, last pag 


KEEP POSTED! 


Come—and bring your key men— 
to the 


_ — * 
5 2s 


EXPOSITION OF 


CHEMICAL INDUSTRIES 


COMMERCIAL MUSEUM AND CONVENTION HALL 


Philadelphia Dec. 5-9 


Developments in the chemical process industries are rapid. What 
was new yesterday may be obsolete today. But you can keep up 
with new techniques, ideas, processes, methods, materials and 
equipment in an easy, time-saving way ... by attending this 
great exposition with its over 500 fact-filled exhibits! Just one 
idea you pick up here may profit you over and over again! 
SEE and COMPARE, first-hand, the new materials and 
processing methods that others are using-~LEARN how they 
may be applied to your operations ... TALK with top-notch 
technical personnel about the latest in equipment and materials 
..» KEEP ABREAST of the trends that may affect your busi 


ness tomorrow! 


Don't miss this great opportunity! Save time by writing now for 
free advance registration and forms for hotel accommodations to 


MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 
480 Lexington Avenue, New York 17, N.Y 





Who's Meeting .. . 


practically pure chemicals. Ethyl 
Corporation has been studying how 
these superfuels can be produced 
most economically, and researchers 
have prepared and engine-tested 
many blends of the four basic types 
of chemica!s—olefins, paraffins, naph- 
thenes and aromatics—present in 
gasoline stocks. Results show how 
varying proportions of these com 
ponents can be blended with tetra 
ethyl lead to form the most effective 
gasoline 

Ethyl’s studies show that the best 
over-all anti-knock performance can 
be obtained by blending a high pro 
portion of aromatic stock with paraf 
finic stock and adding the maximum 
of TEL. High aromatic content gives 
optimum low-speed knock resistance 
Where high-speed anti-knock per 
formance is critical, high aromatic 
content is less important, but maxi 
mum TEL concentration is still es 
sential 

At refineries where only the ol 
finic and paraffinic types of stock 
are available, highly-paraffinic blends 
will give the best obtainable over-all 
performance, provided they contain 
the maximum concentration of TEL 

At such time that gasoline blend 
ing becomes a matter of fitting to- 
gether essentially pure hydrocarbon 
types behaviour data obtained in pro- 
grams of this type may constitute a 
guide for optimum use of compo- 
nents (F, D. Buerstetta and T. W 
Warren, Ethyl Corporation, Detroit 


In the Future 


Advances in technology, materials 
and methods will awaken worldwide 
interest in the 25th Exposition of 
Chemical Industries at Philadelphia, 
December 5-9, 1955. Displays of 
chemical substances, chemical manu- 
factures, and manufacturing equip 
ment will tax the capacity of the 
Commercial Museum and Conven- 
tion Hall. The exposition will be one 
of the largest events of this kind ever 
assembled under one roof. The 
novelty and wide reaching influence 
of the innovations to be seen how- 
ever, will be even more impressive 
than the expanse of exhibits 

Chemical methods of manufacture 
that is, processing through the inter- 
action of different substances, have 


more in common with the better 
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understood mechanical manufactur- 


ing processes than is generally ap- 
preciated. One reforms the molecules, 
the other alters the physical charac- 
both employ 


ter of materials: yet 


many of the same methods. The ex- 


position will embrace a comprehen- 
sive showing of mechanical as well 
as chemical engineering and will be 


of universal manufacturing interest. 





MEETINGS CALENDAR 


NOV. | 

13-18 | Society of Mechanical Engineers, 

| (75th Anniversary Meeting), 
Blackstone and Hilton Hotels, 
Chicago. 

Natural Association of Corrosion 
Engineers ‘Western Regional 
Division), Three-day Short 
Course on Corrosion problems, 
University of California, 

San Francisco. 

Commercial Chemical Development 
Association and Chemical Market 
Research Association (Joint 
Meeting), Carter Hotel, Cleveland. 

American Petroleum Institute 
(Annual Meeting), Mark Hopkins, 
Fairmont, St. Francis and 
Palace Hotels, San Francisco 

International Automation Exposition, 
Chicago Navy Pier, Chicago 

Chicago Exposition of Power and 
Mechanical Engineering, 
Sponsored by The American 
Society of Mechanical Engineers, 
Chicago Coliseum, Chicago 

American Petroleum Institute 
(Board of Directors Meeting), 
Mark Hopkins Hotel, 

San Francisco. 

Oil Industry Information Committee 
(Steering Committee Meeting), 
St. Francis Hotel, San Francisco. 

American Petroleum Institute 

Executive Committee Meeting), 
Mark Hopkins Hotel, San 
Francisco ra 

National Safety Council and National 
Safety Congress and Exposition, 
Chicago. 

National Petroleum Council, South 
Interior Daliding, Washington. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting and 
Industrial Relations Meeting), 
Garrett Hotel, El Dorado, Ark 

American Institute of Chemical 
Engineers (Annual Meeting), 
Statler Hotel, Detroit 


American Chemical Society 
Southwest Meeting), Shamrock 
Hilton Hotel, Houston 

Natural Gasoline Association of 
America (Regional Meeting), 
Herring Hotel, Amarillo, Texas 

Exposition of Chemical Industries, 
Commercial Museum and Con- 
vention Hall, Philadeiphia 

American Petroleum Institute, Oil 
Industry Information Committee, 
Biltmore Hotel, New York. 


National Industrial Conference 
Board, Commodore Hotel, 

New York. 

Plant Maintenance and Engineering 
Show, Convention Hall, 
Philadelphia. 

Northwest Petroleum Association 

Annual Convention), Nicollette 
Hotel, Minneapolis, Minn 

Instrumentation for the Process 
Industries Symposium, Sponsored 
by the Chemical Engineering 
Department, Texas A&M College, 
College Station, Texas. 

Plan Maintenance and Engineering 
Conference, Warwick Hotel, 
Philadelphia 

American Institute of Electrical 
Engineers (General Meeting), 
Hotel Statler, New York 


Natural Gasoline Association of 
America (Regional Meeting), 
Lincoln Hotel, Odessa, Texas 

American Society for Testing 
Materials (Committee Week 
Statler Hotel, Buffalo, New York 


The purpose of th 


to aquaint 


exposition is 
and 
with the 
latest developments in chemical sub- 


chemists, engineers 


industrial managements 
stances, products of chemical proc 


essing, and processing equipment, 


also instruments and equipment em- 
ployed research and development 
The exposition is not a trade show in 


the accepted sense, but an exhibition 


Who's Meeting 


part of the design of individual plants 


the exposition will be a planner’s 
show 

The field covered by the exposition 
comprises the 


( als. the 


produc tion of « hemi 


entire range of chemical 


processing and the use of chemical 


of typical materials 
which provides a forum for discus- 


sion of technical problems 


turing is built to specifications as a 
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and equipment 
esscs 
As much — tube” 


the equipment used in manufac- 


Type @ For Low Pressure... 
2° to 30" A.G.A. Spec. 


Where, except at Robinson, can you ob- 
tain all these features in an orifice fitting 
for gas or liquid flow? Extreme accuracy 
of measurement is yours because the Rob- 
inson orifice is always centered with the 
piping and sealed against leakage. Orifice 
plates can be changed safely and quickly 
(3 to 5 minutes) with no interruption in 
flow, no hazards or gas loss. Various sizes 
and pressure ranges up to 3,600 PSI, 
flanged or welding neck. 


Type @ For High Pressure... 
2” to 6" Pipe Size A.G.A. Spec. 


Same fine metering characteristics as the 
standard low pressure Type E shown 
above, but built for 6,000 PSI with posi- 
tive pressure seal which becomes tighter 


as the pressure increases. Safety is as- 
sured because the fitting cannot be 
opened until the pressure is released, 
Available in flanged or welding neck. 
Compare Robinson point-by-point and 
you'll choose Robinson. 


SEND FOR ROBINSON CATALOG NO. 54. 


Chemistry 
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industry. It is 
industry of great magnitude 
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COLD DRAWN SEAMLESS STEEL 


TUBING 


uP TO 


58 FEET LONG 


CONDENSERS 
and HEAT 
EXCHANGERS 


Now you can get STRAIGHT lengths 
up to 58 feet long...at Pacific Tube 


Pacific Tube Company has added 
new pickling facilities, new hydro 
static testing equipment...with the 
longest draw bench in the west to 
quantity produce for you, straight 
lengths of Seamless Tubing up to 
58 feet long. Pacific Seamless Steel 
Tubing is “Quality Controlled” to 
insure workability, accurate bend 
ing, flarability and long life. It is 
precision drawn to meet critical 
specifications and tolerances. 
Pacific Tube Company is strategi 
cally located to serve you effi 
ciently, economically & promptly. 
If you have a tubing problem, ask 
the Pacific experts for help 
be glad you did 





COMPANY | 


Manufacturers of 


STEEL TUBING AND BARS | 


qpenenaanand 


5710 SMITHWAY STREET 
LOS ANGELES 22, CALIF 
Telephone; RAymond 3-1331 


Our movie 


“Steel Tubes for Industry” 
available without charge. 


For more data on advertised products 
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ucts, textiles, plastics, medicines, and 


many others is enormous 


75 Years for ASME 

The theme of this year’s meeting 
of the 40,000-member 
ciety of Mechanical Engineers will 
and the World of 
Industry.” 


American So- 


be “The Engineer 
The so- 


held 


Commerce and 
will be 
November 13-18 in Chicago. 
Of the 350 technical papers to be 
presented at more than 100 sessions, 
some will be in the following fields 
boiler 


ciety’s annual meeting 


feedwater studies, consulting 


engineering, fluid meters, fuels, gas- 
heat 


steam 


high- 
hy- 
draulics, instruments and regulators, 


turbine power, transfer, 


temperature generation, 
management, materials handling, me- 
chanical-pressure elements, nuclear 
engineering, oil and gas power, pe- 
troleum, process industries, produc- 
tion engineering, rubber and plastics 


and safety 

A highlight of the meeting will be 
a dinner and pageant depicting mile- 
ASME history 
founding in 1880 to the present 


stones in from its 


Lhe 


presentation is being arranged by the 
Society's Chicago section 

with the 
ASME is sponsoring the Exposition 


Concurrently meeting, 
of Power and Mechanical Engineer- 
ing at 


14-18 


Chicago Coliseum November 


Tomorrow's Motor Fuels* 


The trend toward higher-powered 
automobiles will demand more from 
tomorrow’s fuels. The greater horse- 
power probably will come from 
higher compression ratios so as not 
to increase the size of power plants 
It is expected that by 1960 the com- 
pression ratio will be 9:1 with a maxi- 
10:1. It is 
predicted that a 95-octane fuel will 
satisfy 50 percent of all 1960 model 
A 99.7-octane fuel will be re- 


quired to satisfy 95 percent of these 


mum for some makes of 


Cars 


cars with some of the models requir- 
ing 100 octane fuel for 95-percent 
satisfaction. The higher-octane fuels 
lead 

isomeriza- 
du Pont de 
Wilmington, 


will come from a wider use of 
addition, alkylation, and 
tion R. D. Diggs. E. I 
Nemours and Company 
Del 


fornia NGAA, Los Angele 


INTEGRITY COUNTS in PUMPS, Too 


This DISTINGUISHED PUMP 
will win your RESPECT 


TYPE OJ 


Aurora Horizontally Split 


Case, Double Suction, 


agle 


Stage Centrifugal Pump 


For general 


water 


supply 


for municipalities, indus- 
tries, office buildings, insti- 
tutions—also—for handling 
liquids, chemical solutions, 
oils etc., in a wide variety 


of industries. 


Write for 


Bulletin 105-BM for further 


details. 


Ghlwa 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA’ PUMP owivision 





THE NEW YORK AIR BRAKE courant) 
84 LOUCKS STREET ° AURORA ILLINOIS 
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What a difference 
150 Brinell makes! 


molychrome steel, forged in place 


Here’s what makes the big differ- 
ence! The male seat of the new Rock- 
wood Union #603 is specially treated 
to make it 150 Brinell harder than the 
female seat. That means no galling in 
make up longer life for the joint 

This hardness differential gives 
you superior performance even 
under tough working conditions 
Each part of the Rockwood Union 
#603 is interchangeable. Both seats 
are made of corrosion-resistant AISI 


and bonded-locked under 100,000 
and 400,000 pound pressure 

Sut the difference doesn’t stop 
there! Exclusive “ Rockwoodizing”’ 
protects entire including 
thread 


Union, 
against corrosion 
This remarkable Union offers you 
all these features. You can't ask for 
anything better 
For complete fact 
now 


mail coupon 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water .. . to Cut Fire Losses 


Distributors in all Principal Industrial Areas 
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Wercester 5, Massachusetts 
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These seven B&W accumulators will soon be pro- 
viding “muscles” at a pressure of 4500 psi, for the 
world’s largest (50,000-ton) die press. The four 


occumulators at right will serve 
a (35,000-ton) press. 





Advanced Manufacturing Techniques 
Assure Outstanding Service with B&W 


ly 


_——— eae sae . 


\s 


—_ 
3 ges 


of 


ss 


Every step in the manufacture of B&W banded pressure 
vessels is a specialized operation derived from long ex- 
perience in meeting extraordinary needs. 

The inner shell is fabricated to withstand longitudinal 
pressure loading in accordance with ASME Code te- 
quirements, Circumferential reinforcing bands around 
this inner shell enable it to withstand circumferential 
pressure loading while affording maximum protection, 

Much of the equipment used in each manufacturing 
step was specially designed and developed by B&W, 
whose forming, machining, welding, stress relieving 
292 
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and inspection are much more specialized techniques 
than their names indicate. 

The result? Pressure vessels designed for 2000 to over 
6000 psi, with capacities from 50 to 10,000 gallons, and 
the ultimate in safe and sound process equipment with 
greater “all-around” advantages than vessels of conven- 
tional welded construction. Whatever your pressure vessel 
requirements, you will do well to consult The Babcock 
& Wilcox Company, Process Equipment Department, 
Barberton, Ohio. 


last poge 








Pressure Vessels 
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BABCOCK§ &: 
«Wicox |” 
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Morgan Fitzgerald Watts 


Donald C, Morgan, Chicago district sales 
manager for Rockwell Manufacturing 
Company's Meter and Valve division, has 
been named Central regional sales man- 
ager with offices in Pittsburgh. With the 
company since 1930, Morgan replaces Carl 
C. Moore, who retired 


. N. Fitzgerald, a vice president with 
arner Lewis Company since 1948, has 
been named to replace Warner Lewis as 
president of the company. Lewis was pro- 
moted to chairman of the board. Fitz- 
gerald, who has been stationed in the 
Washington, D. C., offices of the affiliated 
Fram Corporation, will headquarter in 
Tulsa, 


Lee Watts heads a San Francisco office 
recently opened by Pacific Pumps, Inc., to 
handle centrifugal-pump sales. Watts for- 
merly was associated with the company’s 
district office in Los Angeles 


Davis Holton Sheen 


Peter B. Davies has been appointed assist- 
ant sales manager of Philadelphia Gear 
Works. This is a new position with the 
company, created to handle sales admin- 
istration. Davies has been a sales engineer 
with the company since 1948 


George V. Holton, formerly chairman of 
the board of Socony Mobil Oil Company, 
Inc., has been elected a director of The 
Perkin-Elmer Corporation. He served as a 
vice president of Socony Mobil from 1938 
to 1948, when he was elected chairman 
He held that position until his retirement 
earlier this year 


Robert T. Sheen, president of Milton Roy 
Company, has been elected president of 
the Instrument Society of America. Sheen 
joined his father in founding the com- 
pany in 1937. He also has been with 
Mensanto Chemical Company and served 
W.H. & L. D. Betz as consulting enginee 


William M. Robertson has been appointed 
sales representative in New York, for Wol- 
verine Tube, Division of Calumet & 
Hecla, Inc, He will be replacing William 
Bothwell. Robertson was formerly sales 
representative of Wolverine Tube in 


Rochester, N. ¥ 
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Morse Horn Young 


Arthur B. Morse is the new vice president 
and western sales manager of Mexico Re- 
fractories Company. For the past five 
years, he has been the company’s Cali- 
fornia district manager. He previously was 
a vice president of Laclede-Christy Co 


L. D. Horn, retired fire inspector for the 
Los Angeles Fire department, is handling 
fire-fighting equipment for The Republic 
Supply Company of California. A former 
prize fighter, Horn fought Max Schmeling 
in Germany before he quit the ring in 
1927 to join the fire department 


Robert P. Young has been named man 
ager of the New York district office of 
Peerless Pump Division, Food Machinery 
and Chemical Corporation. He 
F. W. MeCann, who resigned 
joined the company in 1948, and 
recently had been engineer 
headquarters in Pittsburgh 


succeeds 
Young 
more 


sales with 


Robertson Mackie Van Loozen 


W. C. Mackie has been appointed techni 
cal sales representative on the Pacific 
Coast for Rhodia, Inc. He has established 
temporary headquarters in Pasadena, Calif 
Mackie will both sales and en- 


gineering in odor 


supervise 
industrial control and 


abatement 


C. F. Van Loozen has joined Macco Cor- 
poration with an assignment to its Refinery 
and Construction division sales force. He 
previously was with the Ideco 
Equipment Company ten years in its Do 
and Export sales and as California 
manager. He with 
The Lummus Company and with Oil Well 
Supply Company 


Dresser 


mesti¢ 


sales also has served 


Robert L. Dietz has been named to man 
age The Claud 8. Gordon Company's dis 
trict office in Cincinnati. He recently 
joined the company after serving in the 
sales force of Radio 


America 


H. A. Huff, Jr., welding specialist with 
Air Reduction Sales Company, has been 
made regional process representative tor 
the company’s Magnolia (southwest 
region. He will headquarter in Houston 
With the company 1942, Huff has 


Corporation of 


since 
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Harris Jennings Felix 


William H. Harris has been made assistant 
to the vice president in charge of manu- 
facturing sales for Scovill Manufacturing 
Company. He formerly was sales manager 
of aircraft fasteners in the Contract Man- 
ufacturing division. 


Edward F. Jennings has been appointed 
New York district sales manager for Lac- 
lede-Christy Company Division, H. K 
Porter Company, Inc. In addition to his 
new duties, he will continue to supervise 
Export Sales. Jennings has been with the 
company since 1934, in various sales ca- 
pacities, and has been handling export 
sales since 1951 


Samuel P. Felix, general manager of De 
Laval Turbine Pacific Company, has been 
elevated to vice president. In addition to 
his new responsibilities as a vice president, 
he will continue to serve as general man- 
ager 


Dietz Huff Walters 


with the welding industry 


been ce nnected 


over 35U years 


John G. Walters has been selected to rep- 
resent Infilco, Inc., in Georgia and North 
and South Carolina. Walters, who served 
the Maryland Water Pollution Commis- 
sion as its first field representative, joined 
Infileo in 1953 


General Electric Company will start 
multi-mil 
plant near Roanoke, Va. The 


pilot-plant operations at a new 
lion dollar 
plant of more 
will house 


than 600,000 
manufacturing and office facili 
ties for the company’s Industry Control 
department which now is headquartered 
in Schenectady, N. Y. Transfer of opera 
tions from Schenectady will take place 
gradually, The new plant is expected to 
be completed about January 1956, and the 
transfer should be completed early in 1957 


square feet 


Bendix Aviation Corporation wi!! 
complete a $2 
of its Scintilla division by the 
yeal 

Che divisional program is part of a $10 
million expansion of corporation engineer 


million expansion program 
end of the 
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DE LAVAL supplies 48,400 cfm for new 


CENTRIFUGAL British American cat cracker 
BLOWER 














ca 


a 


aL 


This De Laval centrifugal blower does a dependable job in the new Model B 
rl | J 


Orthoflow cat cracker of the British American Oil Co., Ltd. at Clarkson, Ontario. 


The unit delivers 48,400 cubic feet of air per minute for the regeneration 

of spent catalyst. Inlet pressure is 14.2 psia, and discharge pressure 35.4 psia. 
The De Laval blower operating at 3,7 rpm is driven through a speec 

The De Laval bi perating at 3,700 ry th I peed 


increasing gear by a 4,500 hp electric motor. 


De Laval blowers are designed and built for heavy duty continuous operation, 
Rugged, horizontally split casings, individually designed impellers, perfectly 
balanced rotors and externally mounted, cylindrically seated bearings 
are design features that assure optimum performance and long service. 

Send for new 


Bulletin 0504 > : “f 
Ay. DE. LAVAL ff entrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 
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j Chiksan Company recently concluded Joy Manufacturing Company 

Suppliers gee its second general sales conference at the appointed J. E. Douglass as district sal 
main plant and home office at Brea, Calif manager for the company’s El Paso, Texa 
Attending the three-day session more than territory. He succeeds E, E. Miller, wh« 

7 salesmen and representatives from retired alter 43 years with the compan 

ng facilities announced earlier this year throughout the U. S., Canada. and South several of which were spent overseas wi 

New facilities now under construction America the Export department 

cover 25,000 square feet and will be de Earlier 

oted to manufacturing as well as research pointed assistant district manager 


on many types of electrical equipment, in Chicago Bridge & lron Company Paso. He 


cluding ignition systems, magnetos, diesel has made three new personne! changes in 1945 


this year, Douglass was 


joined the Joy organization 


and was assigned to the Birmine 
uel injection systems, and clectrical con its sales organization. Robert 8. Chamber ham-Knoxville territory. In 1950, he was 


nectors lain has joined the company’s San Fran transferred to the Phoenix, Ariz., area of 
cisco sales office, transferring from the the 
Chemical Process Company now general sales office in Chicago, ind 
has Charles H. O'Connell as its district Arthur Albertson, with the company 
manager at Pauls Valley, Okla. He for since 1952, has been assigned to the Los Ethyl Corporation has elected Law- 
merly was assistant district manager at Angeles office. Julius D. Holmquist has rence R, Hafstad to 
the company's Seminole, Okla., station joined the sales office at Philadelphia. He its board of directors 
O'Connell joined the company in 1948 had been stationed at Greenville, Pa gl He is a vice president 
5 of General Motors 
Corporation and di 
rector of the General 
Motors research staff 
Hafstad succeeds 
Charles L McCuer 
who retired as an 
Ethyl director. vice 
president of General 
Motors and general 
manager ol its Re 
search Laboratories 


Hafstad divisi 


El Paso district as sales engineer 


nm 

Dr. Hafstad was a physicist for Carnegie 
Institute from 1927 to 1945, later served 
as director of research for the Applied 
Physics laboratory at Johns Hopkins Uni 
versity, and was a director of the Atomik 
Energy division of Chas Manhattan 

In 1947 he was named executive secr 
tary of the Research and Development 
board in the office of the Secretary of 
Defense He continued in this assigninent 
until 1949 when he was appointed the 
first director of the Reactor Development 
division of the AEC 


Cummins Engine Company, iInc., 
has set up a new distributorship to handk 
its diesel products in Alaska. The new 
unit, to be known as Cummins Diesel Sales 
of Alaska, Inc . will be headed by R. B. 
Newell, formerly vice president of the 
company’s sales organization in Seattle. He 
was named president of the new Alaska 
branch It will be he idquartered I 
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these inst a change on the facult f Rutgers University 
U. S. Steel Corporation has m 
Griswold A. Price assistant vice presid 
in char re of sales for its We stern areca 

succeeds Herbert J Watt, who is retir 


after rt 
g CHART ©O- eel industry 
*rice, who has spent his entire workin 
Calif Py . vt i pen 
« be Angeles 33 career with | S. Steel, joined the con 
pany in 1919 at its Gary, Ind., steel works 
He had been manager of the Chicago d 


trict office since 194 


cars sales executive n 


Send for Bulletin 101 


L. O. F. Glass Fibers Company 
has named Chester E. Shepperly as district 
manager for its Boston area. He will he 
quart ! i \ ct i Newtor Ihe 
M iss., In U r 
Sales 
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THE PROBLEM: One of Spencer Chemical Company's plants 
needed an air preheater to handle nitrogen gases at 1600°F, on the 


tube side, against air at 330°F. on the shell side These widely dif 


ferent temperatures produced a 2” differential expansion between 


tubes and shell 


ENGINEERING: Western heat transfer engineers considered 
several possible solutions: a) An expansion joint in the shell; b) 


Individual tube packing; c) A packing gland in the shell 


CONSULTATION: These approaches were discussed with the 
Spencer engineers. After mutual examination of plant design prob 
lems, the individual tube packing method was chosen. Upon comple 
tion of the precision fitting and welding there was adequate room for 
expansion and contraction of the tubes within their individual packing 


glands 


IMPORTANCE: The Spencer Chemical Company job typifi« 
Western's capabilities in working with the client to satisfactorily solve 
the specialized engineering and fabricating problems of today's high 


temperature, high pressure serv 


WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 

P.O. BOX 18868 ©¢ TULSA, OKLAHOMA 

HUDSON-RUSH COMPANY—-753 Gladstone Bivd., Shreveport, Lo 

130 Casa Linda Plaza, Dallas 18, Texas 

PROCESS INSTRUMENTS & EQUIP. CO. - North Bidg., Charleston, W. Va 
H. W. SEVERANCE Marion E. Taylor Bidg., Louisville, Ky 


! : : : . 
iY55 i rrol | IN] | For more dota on advertised products, use Readers’ Service Cards, last page 





S F Howe-Baker Corporation has ap- 
UPPIIErsS « « « pointed Don S. Rawlings, Jr., as a member 
ol ts engineering 


Rawlings for 
division of Libbey-Owens-Ford Glass Com . 


SIGHT FLOW INDICATORS pany This division has since nian me aed von , — pt crox he = 


editor for Petro 


“See What Goes On Inside” Maa ee ee | leum REFINER. A 


For insertion into pipe , chemical engineerin 
FOR EVERY APPLICATION Alan Wood Steel Company has ap graduate from the 


2 age ; lee. : niversity of Texas, 
- BRONZE, IRON, Steet, Pointed C. Irwin Hochhaus as plant man mar F Mattos Bu 


STAINLESS sTeei 48° fOr its new Penco Metal Products t ty Product on 
if a division, Hochhaus, who formerly w is . 7 
sociated with Royal Metal Manufacturis any at 
( oOmMpan will help coordinate the i 
ons production and hipment 
product 
“Sade Kerrigan tron Works, Inc., is e» 
panding its main offices in Nashville, Tenn 


REFINER. 


In addition to remodeling ts present 


© rice the company is building a two-story Hercules Powder Company 
iddition to the present structure 


FIG. 215 lected George B. Baylis as assistant treas 


Flanged Hamer Valv es or e will be succeeded as secretary 
, a res gun iu “ay , } mpany bs J. H Tyler Mc Connell, 
+ 212 manulacturer OF its products in . ! ri | assistant to the resident saylis 
ro oar isibility Joshua Hindle ‘ Sons Ltd.. ¢ I 


we jing ol _ | ‘ , ‘ 
Window Neck or pointed ociet d’Etud Petrolier banking and finance 


es as " ad 
he P oe ‘ j ‘ . , 
eh their selling a nt in France and tl is. who has been with the or 
—_ h possession The French firm also any since 1918. was made assistant secre 
8s ‘ i yf 1 
issist with the representation « tars 1 194 moving up to secretary 
amer products n Spain, Italy, Switzer seven vears later. He had worked in the 
land, Belgium, Luxemburg, West Ger f j ’ 
, mgineering, Credit and Accounting de 
many, Yugoslavia, Norway, Sweden and : | j 19 
} Neth partment several years, and i ) was 
F ‘ 5 
th eriane issig@ned to the treasurer's staff 
McConnell 


had been assistant to the 
FIG. E-811 FIG. E-1810 The Electric Controller & Manu- 


Flapper Rotating Wheel Type 


responsible for problems involving 


president since early 1954. A practicing 
facturing Company has named M, E. attorney before he joined Hercules in 
All sizes up to 6” Send for Catalog Young to succeed A. A. Piper as district |!941, he has served as special assistant 
manager in Chicago. Piper, with the com to the executive committee, assistant gen 
ERNST WATER COLUMN & GAGE CO. pany 24 years, was made a consultant for eral counsel and assistant to the general 
LIVINGSTON, N. J. the company in the Chicago area manager of the Explosives department 
Young, who joined the company in 
1930, held his first sales assignment in the Hooker Electrochemical Company 
Philadelphia office. He has been assigned is expanding operations at its Montague 
to the Chicago sales staff since 1940 Mich., plant. The company has author 





METALLIZING 





oe oO Wa Pilot plants, laboratories, power 


plants, ships and industrial proc- 


; ; » , his efficient and 
le, central instrument essors are using t ‘ 
rt ind i rata economical method. A Veri-Tell 


instantly reads temperatures pyrometer, selector switch and 
terminal panel (plus thermo 


at up to 23 locations couples and leads) comprise the 
unit. Wide selection of scales and 


MULTI- ranges. Where thermocouple 

AG mn os ¥ POINT leads must be of different lengths, 

By The calibrating spools may be added. 
GULF COAST’S HIGH RESISTANCE INDICATING PraemETERS MODEL IN 


Series #3-5-11-17-23 Position, less 


Foremost Metallizers thermocouples and leads*, $95-$135. 


; MODEL ISN 
TURBINE SHAFTS Series as above with reference setting. 
COMPRESSOR RODS THERMOCOUPLE SWITCHES 
for use with existing instruments 
PUMP SLEEVES , 


FREE bulletin IN-1 available on re 


PLUNGERS & PISTONS quest 


For the Benefit of 15 Years Experience 


in Metallizing, Send Your Job to W t ~ T ae y, 
id BIDE VAI E 
Ro General Metallizing CORPORATION 


& Machine Co. scone 


SALES OFFICES (IN PRINCIPAL CITIES 
5815 Armour Drive 
Telephone WAlnut 3-7041 
Houston 20, Texas 





43578 W. MONTROSE AVE. 
CHICAGO 41, ILLINOIS 














* Write for Pyrometer Accessory Cotalog 
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PRESSURE: 


15,000 “PS7/ 


TEMPERATURE: #50 F 


GASKET: Qohua-<lanville 
CGOETZE 


How A. O. Smith maintains 
tight seals in giant 
“Multi-Layer” vessels 


Today's tremendous pressures and tem- 
peratures have placed special demands on 
manufacturers of processing equipment 
A. O. Smith has answered this need with 
a special type of “Multi-Layer” vessel 
construction. And Johns-Manville in turn 
has provided gaskets that assure tight 
seals under these exacting conditions. 
Typical of these is the delta type gasket, 
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illustrated above, which was designed, 
for this application, to withstand pres- 
sures up to 15,000 psi. and temperatures 
to 500 F. 


The development of special gaskets to 
meet special purposes has been the stock 
in trade of Johns-Manville’s Goetze divi- 
sion for more than sixty-five years. Expert 
technicians possess a knowledge of metals 
and other factors related to gasket design 
and performance that is unmatched in the 
field 
tion and modern production tooling 


What's more, intensive specializa- 
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provide substantial cost savings on 


J-M gaskets 


If you need gaskets for high pressure 
vessels for similar applications, send us 
a drawing or template for quotation. If 
you have a sealing problem of any kind, 
J-M technicians will work directly with 
your own engineers to develop new gaskets 

or adapt existing styles—-to meet your 
Write for further 
information to Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, Port 
Credit (Toronto), Ontario. 


specific requirements 


Vv Johns-Manville PACKINGS & GASKETS 


299 





TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


A 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 


UNIFORM, CLEAN, 
ACCURATELY THREADED, 
STRICT ADHERENCE TO 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR 

next time you need any fastening 


Write for the new, easy to use 
VICTOR catalog. 


VICTOR PRODUCTS CORP 


635 W BELMONT AVE ” 
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ized a total of almost $3 million to be 
spent at Montague during the next year 
for enlarging the 
its product 


plant and diversifying 


Extra facilities will include a hydrogen 
chloride compression unit and a hydrogen 
chloride gas pipeline to adjacent facilities 
operated by E. I. Du Pont de Nemours & 
Company 4 steam line will be built to 
the Du Pont plant and Hooker will sell 


steam to its ne ighbor 


Western Supply Company has been 
selected by 
Fintube 


Brown 
Company to 
serve as sales repre 
sentative for its heat 
transfer line in Kan 
sas, Oklahoma ind 
the Kansas City. Mo., 
area. E. D, Anderson, 
chief engineer for 
Western Supply since 
1947, is expected to 
be particularly active 
in this representation 
because of his earlier 
work with the Brown 
organization. He par- 
ticipated in the de 
heat-transfer data on the 
lonitudinal finned surface 
and also has had experience in cross-fin 
application 


Anderson 


velopment of 
basic Brown 


Borg-Warner Corporation has 
elected Howard J. Davis as president of its 
Calumet Steel and Franklin Steel divi 
sions, He replaces W. B. Caldwell, who 


retired 


Davis previously was assistant to the 
president of Colorado Fuel and Iron Cor- 
poration. He also had served Colorado 
Fuel and Iron as manager of its Wash- 
ington, D. C > office, and as assistant gen- 
eral sales manager for all the company’s 
products. From 1932 to 1940 he held 
various executive and engineering posi- 
tions with Carter-Waters Corporation 


Caldwell had been president of the two 
divisions since 1951. He joined Calumet 
Steel in 1935 as works manager, becom- 
ing vice president and works manager 
of that division in 1937 and was named 
vice president and general manager of 
both divisions in 1947 


Arthur G. McKee & Company of 
Canada, Ltd., has received an order to 
build a sulphuric-acid plant for Noranda 
Mines, Ltd. The plant, when completed 
in mid-1956, will be the largest sulphuric 
acid plant in Canada with a productive 
capacity of 500 tons a day 


J. F. Pritchard and Company 
has named Richard S. Brent as sales en 
gineer for its Chicago district. He joined 
the company in 1952 as an application 
engineet 


Johns-Manville Corporation has 
elected C, George Dandrow to a newly 
created position as vice president in charge 
of customer relations, In his new post, 
Dandrow will aid company divisions in 
sales of all the company § products as 
well “as handle the company 5 tradk rela 
tions activities 


The new vice president, who has been 


general sales manager of the recently 
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HARVEY LINE 


proudly offers 


HONOLULU + TAHITI + ACAPULCO 
CRUISES 


LUXURIOUS STEEL YACHT 


48 day cruise of the South Pacific with stop 
overs in Hawaii, Christmas Island, Tahiti 
Acapulco. See Tahiti the Gem of the Pacific 
in all its grandeur. Four regular sailings 
yearly 


SPECIAL OLYMPIC GAME CRUISE 


Departure from Los Angeles Oct. 1, 1956 for 
Melbourne, Australia stopping in route 
Honolulu, Samoa, Fiji, New Caledonia, 
and Sydney. Live aboard ship in Melbourne 
during games. On return home, stops are 
made at Auckland, New Zealand, Cook Is- 
land, and Tahiti. Return to Los Angeles Dec. 
22. Make reservations now to assure seats at 
the Olympic Games — Limit 36 passengers 


FOR INFORMATION WRITE 


THE HARVEY LINE 
5422 LEMON GROVE 
HOLLYWOOD, CALIF. 

HO 9-1450 











Need RING 


Call CHICAGO-WILCOX 
for PROMPT SERVICE 


Since 1906, Chicago- Wilcox has served 
the refining industry with gaskets for 
every requirement. These A.P.I. ring 
gaskets are typical. Used on ring-type 
flanged joints in high pressure lines 
Made of soft iron, standard steel al 
loys or any of the non-ferrous metals 


to any desired cross section 


Send specifications for quotations 
and prompt-delivery schedule. 


CHICAGO-WILCOX MFG. CO. 


7703 Avalon Avenue, Chicago 19, Ii! 
Phone: SAginew 13-1900 


See Page 243 in Refinery Catalog 














We think we can find 
the answer to your 
refinery tubing problems 


Maybe we sound confident. But why 


not? Our tubing specialists have 


been meeting and solving refinery 
tubing problems for over 60 years 

problems that deal with corrosion 
oxidation, acids, high and low tem 
peratures, pressures, exposures, et 
These case histories have been kept 
on file, and can be tapped for infor 
mation at any time 


each one has been tested time and 
again so that we know its exact 
capabilities and limitations. Other 
chemical compositions are also avail 
able in tubular products, and a wide 
variety of high temperature prob 
lems are now under study 

So you see why we feel confident 
to tackle any refinery tubing prob 
lem that comes along. Why not send 


We ve used this 60-year-experience us yours today? 
file to develop the list of 25 steel Write to National Tube Division 
analyses shown here. Each analysis United States Steel Corporation 
was specifically-designed to combat 525 William Penn Place, Pittsburgh 
certain refinery conditions, and 30, Pennsylvania 


National Tube Division, United States Steel Corporation, Pittsburgh, Pa, 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTOR 


wiito Tate STEEL EXPORT COMPANY. KEW YORE 
















Carbon 8 Cr, 4 Mo 
Carbon, , Mo 8Cr, 1 Mo 
% Cr, % Me 9 Cr, 1 Mo 
1 Cr, 4 Meo 12Cr 

1% Cr, 4% Me 12 Cr, Al 
2 Cr, 4% Mo 

2% Cr, 1 Mo 

24 Cr, % Mo, % Si 

3 Cr, 1 Mo 
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5 Cr, 4% Mo, 1% Si 

7 Cr, 4 Mo 
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PIPE AND TUBES 
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FLEXIBLE BARCO BALL JOINTS 


Loads 5,000-gal. Truck 
in 30 Minutes 
One man can fill @ 5,000-gal. 
trailer in about 30 minutes on 
this new, expanded Asphalt 
Loading Rack built by American 
Liberty Oil Company at Mt. 
Pleasant, Texas. Over 60 trucks 
per day are loaded here. 


How Barco Simplifies 
Loading 500°F. Asphalt 


Problem — To make heavy, viscous asphalt flow freely, processors 
and producers frequently heat it to 500°F., or even higher. Ordinary 
movable loading line joints frequently fail at such temperatures. 


Solution — The Mt. Pleasant, Texas, refinery of American Liberty 
Oil Company, like many others, solved this problem by using Barco 
Flexible Ball Joints. These joints hold their seal at high temperatures. 
Even more important is the fact that a loading line can be made 
with just one 4" Barco Style 7F-8F joint (see arrow) which 
provides over 30° of flexibility in any direction. 


Engineering Recommendations — Barco will be glad to make 
detailed recommendations to meet your requirements. See your 
local Barco representative or write for a copy of new Catalog 215B.* 


*New steam jacketed Barco Ball Joints are now available. 


BARCO 


. MOVES IN 
4 ANY oo) be f 
DIRECTION | ald 


542M NORTH HOUGH STREET 
BARRINGTON, ILLINOIS 
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split Industrial Products division, con- 
tinues as vice president of Johns-Manville 
Sales Corporation, a position he has held 
since 1946 


Atlas Powder Company’s Arthur L. 
Frost has retired as manager of the In 
dustrial division’s Engineering department 
He joined Atlas in 1941 to become general 
manager of the Ravenna Ordnance Works, 
alter 11 years as assistant general manager 
of Sargent & Company 


Hammond Iron Works has appointed 
Fred J. Myers as dis 
trict sales manager, 
with headquarters at 
Warren, Pa. The 
company maintains a 
plant at Warren, as 
well as at Bristol. Pa., 
Birmingham, Ala., 
Provo, Utah, and 
Casper, Wyo. Myers 
has spent the past few 
years with Lukens 
Steel Company and 
before that was as- 
sociated with Weld- 

Myers ing Engineers, Inc 


The Otto H. York Company, Inc., 
has named Edward G. Scheibel as director 
of engineering. Dr. Scheibel’s major re- 
sponsibilities will be design and develop- 
ment of chemical process equipment, with 
emphasis on extraction, distillation and 
mist-eliminating equipment. 

Dr. Scheibel was with Hoffman La- 
Roche ten years, resigning as head of the 
Chemical Engineering department to join 
the York company. Previously he was 
process design engineer with both Hydro- 
carbon Research, Inc., and The M, W. 
Kellogg Company. 


Crane Packing Company has broken 
ground at Morton Grove, Ill., a Chicago 
suburb, for two new buildings to house 
its research and laboratory operations, as 
well as offices and a cafeteria. Marking 
the culmination of a three-year program, 
these buildings are in addition to a new 
factory building already in operation 
When the project is completed in early 
1956, the company will have a new 17- 
acre home site for its manufacturing and 
service operations 


Byron Jackson Division, Borg-Warner 
Corporation, is expanding its business de- 
velopment program, and has appointed 
John W. Rumery to head its increased 
activities. For the past several years, Rum- 
ery has been engaged in the investment 
business in Southern California 


Union Carbide and Carbon Cor- 
poration has appointed J. M. Cole and 
J. H. Mathewson as product managers 
and George Trigaux as assistant product 
manager in the Fine Chemicals division 
of its Carbide and Carbon Chemicals 
Company 


Cole will be in charge of market de 
velopment for chemical intermediates, and 
Mathewson will be responsible for devel 
oping markets for plasticizers and stabi 
lizers for vinyl resins. Trigaux, transferred 
from the company’s South Charleston 
plant where he was area supervisor in 


, No. Il 





These two types of pests eat up a lot 
of fire hose each year. (Most people 
are surprised to learn that termites 
and rats will eat fire hose. Yet in just 
one plant in Texas, over 600 feet of 
hose were eaten in a year by these 

fe 4 et ¥ i ever-hungry vandals. ) 
a Ss an erm tes But rats and termites can't abide 
U.S. Matchless Carbolized Fire 


leave U.S. Matchless” ics. because of its special construs 


tion features. A fire chief in one re 


Carbolized Fire Hose finery has already bought over 10,000 


feet of U.S. Matchless in just one 

i ‘ year He knows a fire hose has to be 
at one ready in emergencies to deliver full 
flow of water under required pressure 
U.S. Matchless is made for hard 

service and to resist rot and mildew 
Its special carcass contains two 

spirally-applied plies of “Ustex” tire 

cord fabric, which make it light, flex 

ible, easy to handle, roll or rack. Its 

white (or black) oil-proof neoprene 

cover resists oils, acids, fumes and 

strong sunlight. Lightest and most 

flexible covered fire hose on the mar 

ket; withstands 400 lbs. test pressure 

Get in touch with any of the 27 

“U.S.” District Sales Offices or write 

Mechanical Goods Division, Rocke 

feller Center, New York 20, N.Y. 








“U.S.” Research perfects it 
) “U.S.” Production builds it 


'. S. Industry depends on it. 
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Mechanical Goods Division 


United States Rubber 
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See Aloyco Valves: 
at CHEMICAL SHOW 


charge of one of the 


will assist Cole 


production units 


Booth 35 


Aloyco Valves like those opposite will 
star at the CHEMICAL sHow. They'll be 


on display — along with Aloyco Valves 


for every type of corrosive service—at the | 


ALLOY STEEL PRODUCTS Booth. And an 
\loyco representative will be on hand to 
show you how you can put them to work 
tackling corrosion in your plant. 

Even if you can’t make the show, you 
can still get all the information you need 
on Aloyco Valves from one of Aloyco's 
distributors or sales offices. Just write or 
call at the address below that's nearest 
ALLOY STEEL PRODUCTS COMPANY, 
1408 West Elizabeth Ave., Linden 
New Jersey. 


you, 


INC., 


SALES OFFICES 


Atlanta, Georgia New York City 1, N.Y 
76 Fourth St., N.W Empire State Bidg 

Buffalo 14, New York 350 Fifth Avenue 
3053 Main Street Pittsburgh 22, Pa. 

Chicago 4, Illinois 310 Investment Bidg 
McCormick Bldg San Francisco, Calif 
332 S. Michigan Ave 24 California St 

Los Angeles 22, Calif Wilmington, Delaware 
1238 S. Atlantic Bivd 226 W. Ninth Street 


STOCKING DISTRIBUTORS 


California 
Republic Supply Company of California 
2600 South Eastland Avenue, Los Angeles 54 
Republic Supply Company of California 
1919 Williams Street, San Leandro 
Florida 
Mineco Incorporated 
P. 0. Box 882, Bartow 
Massachusetts: 
Industrial Steels, Inc 
250 Bent St., Cambridge 
Oklahoma: 
Ardun Supply Company 
303 S. Frankfort St., Tulsa 
Texas: 
K. E. Luger Company 
P. 0. Box 6704, Houston 5 
Utah: 
The Galigher Compan 
545 West 8th, South St., Salt Lake City 4 
Washington: 
Tubesupply 
2453 Sixth Avenue, South, Seattle 4 
In Canada 
Railway & Power Engineering Corp., Ltd 


EXPORT OFFICE 


Frederick von Raab 
P. 0. Box 350, Port Washington, N. Y 


Longer Lasting 
ALOYCO 


VALVES 


‘ 

, P 

‘he «* 
COnnosivt * 
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L. O. F. Glass Fibers Company, 
planning to build a new research center 
at Waterville, Ohio, has named Dominick 
abino as vice president and director of 
research. He previously was vice presi 
dent in charge of glass research and proc 
ess development 

The new center, a 32,000-square-foot 
building, will be located near the com 
pany'’s manufacturing facilities in Water- 
ville. Contract for construction of the new 
unit went to Floyd P. Bucher & Son, Inc 
Work was to start immediately 

Labino, with the company in various 
managerial posts since 1947, was the first 
man to synthesize quartz in micro-fiber 
form, a discovery announced in 1951 


H. K. Porter Company, Inc., has 
elected Robert C. Houser treasurer. Rocco 
J. DiFonso was named assistant treasurer, 
and Edward R. Moran was made assistant 
secretary 

Houser, who joined Porter more than a 
year ago as assistant treasurer, previously 
had been manager of the Pittsburgh plant 
of Peat, Marwick, Mitchell & Company 
Moran, before joining Porter, was a part- 
ner in the Toledo law firm of Cobourn, 
Yager, Notnagel, Snith & Moran. Di- 
Fonso was with the Bureau of Internal 
Revenue before joining Porter s Account- 
ing department in 1951 


American tron & Machine Works 
Company, Inc., has formed a Canadian 
subsidiary. The name of the new company 
is American Iron & Machine Works 
Canada), Ltd. Serving as officers of the 
new subsidiary are M. G. McCool, named 
president; E. E, Rubac, vice president, and 
J. E. Vogt, secretary and treasurer 


American Cyanamid Company has 
retired Norman A. Shepard as chemical 
director. With the company 1936, 
Dr. Shepard has been with 
the chemical industry 43 years 

He started as a chemistry instructor at 
Yale University, stepping up to assistant 
professor four 1919 
joined Com 
pany 
search 
in 1925 


since 
connected 


and in 
Rubber 
chemical re 
director of 


later, 
and 
organ 


years 
lire 
as director of 


He 


Firestone 


was made research 


Leeds & Northrup Company has 
made changes in managerial re 
sponsibilities in its field sales organization, 
including the promotion of William L. 
Kimber to district manager in the Buffalo 
office. A sales engineer at Buffalo since 
1940, he replaces Joseph M. Jackson, who 
was named as manager of the Philadel 
phia district sales office 

W. Spencer Bloor, a sales engineer in 
the Chicago office since 1946, was pro 
moted to district manager at Atlanta, Ga 
He succeeds William A. Macan, III, who 
was appointed manager of the Cleveland 
district sales office 


L. O. F. Fiber Glass Company 
has appointed James J. Secor, Jr., as sales 
for the Philadelphia He 
will he adquarter at the company s branch 
office at Narberth, Pa. He formerly 
a district sales manager for Libbey-Owens 
Ford Company 


several 


manager arca 


was 
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Zimmerman Bothwell 


Wolverine Tube, Division of Calumet 
& Hecla, Inc., has made two new assign 
ments to its general sales office in De 
troit. Don F. Zimmerman was named to 
take over a position in the company’s Ad 
vertising department, and William Both- 
well was assigned to new responsibilities in 
its Aluminum department 

Formerly a Wolverine sales representa 
tive in the New York-New Jersey area, 
Bothwell has been with the company five 
years. Zimmerman, who has been with the 
concern for the past || years, was trans 
ferred to his new post for the Industrial 
Engineering department at Wolverine’s 
Detroit plant 


Union Carbide and Carbon Com- 
pany has named Sheldon V. Clarke as 
manager of its General Purchasing depart 
ment. He succeeds H. V. Huffard, who re 
tired after 40 years with the company 

Clarke first joined the Carbide 
organization in 1920. He served as con 
struction engineer in the Construction and 
Design department of Linde Air Products 
Company and later held the same position 
with Carbide and Carbon Chemicals Com 
pany 

In 1929 he left Union 
joined Bradstreet Company, becoming a 
vice president. Clarke returned to Union 
Carbide in 1934 as purchasing agent, and 
in 1946 he was appointed assistant man 
ager of purchases 


I nion 


Carbide and 


Johns-Manville Corporation wil! 
split present 
vision into threes 


its Industrial Products di 
new operating divisions, 
the Industrial Insulations division, the 
Packings and Friction Materials division 
and the Pipe division 

General manager of the new Industrial 
Insulations division will be Don L. Hin- 
mon who also has been elected vice presi- 
dent of Johns-Manville Sales Corporation 
Other division managers are Francis J. 
Wakem, Packings and Friction Materials 
and Robert F. Orth, Pipe division 


Ladish Company has purchased two 
adjacent Los Angeles manufacturing 
plants. They belonged to CBS Steel and 
Forge Company and General Pacific Cor 
poration. The plants will be 


operated as 
the company’s Ladish Pacific 


division 


General Electric Company }.«: 
named Howard D. Kurt as product plan 
specialist Alton J. O'Neil as 
marketing specialist for the Dis 
tribution department Kurt will 
the administration of 
all product plann ne for the 
and © Neil will have charee 


marketing research 


ning and 
research 
Assemblies 
be responsible for 
department 
of all special 
projects, Both will 
headquarter at Plainville 


Kurt 


yineer 


Conn 
formerly 
with 


was an 
Ele« Industrial 


Application Engineering unit with 
PI 


appli ation en 
General tric 6 


Power 


i 
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it Costs No More “o get the depend- 
able quality that has made Solvay 
the world’s largest producer of 
alkalies and associated chemicals. 


Solvay Quality is the result of com- 
bining the nation’s finest alkali 
manufacturing facilities with the 
experience gained in the 74 years 
that Solvay has been producing 
alkalies. 


Soda Ash + Snowfiake(® Crystals + 

Sedium Bicarbonate * Ammonium Bicarbonate + 

Caustic Potash + Sodium Nitrite * Caustic Soda + 

Monochiorobenzene * Para-dichiorobenzene + 

Chlorine * Chloroform «+ Carbon Tetrachioride «+ 
Methy! Chloride 


For more data on advertised products, use Readers’ Service Cards, last page 


Potassium Carbonate + Caicium Chioride 
Cleaning Compounds 
Ammonium Chloride 
Ortho-dichtorobenzene 
Methylene Chioride 





Fast, Efficient Delivery Service— 
Solvay’s nation-wide chain of great 
manufacturing centers and over 
200 strategically-located supply 
points are in a better position to 
make prompt deliveries—especi- 
ally during your peak months. 


Whether You're a Small or Large 
Refiner—you're always sure of re- 
ceiving the close, personal atten- 





SODA ASH 
CAUSTIC SODA 


SODIUM NITRITE 


CALCIUM CHLORIDE 


tion that best fits your individual 
needs! Your specific requirements 
are handled by Solvay’s trained 
and experienced local field rep- 
resentatives operating out of 
Solvay’s 13 branch offices. 


For Quality . Dependability 

Service—make your first call 
Solvay by phoning or writing the 
Solvay office nearest your plant. 


SOLVAY PROCESS DIVISION 


Roston + Charlotte + 
New Orleans * 


Chicago + 
New York + 


PETROLEUM 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 


BRANCH SALES OFFICES. ——— oon 


* Cleveland + Detroit * Houston 
Pittsburgh ¢ St. Louis * Syracuse 


Cincinnati 
Philadelphia « 
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the Apparatus Sales division in Schenec- 
tady, N. Y. O'Neil takes over his new as- 
signment after serving with the company’s 
Management Consultation Services division 


in New York. 


Abbott Waples 


The Garlock Packing Company has 
elevated its president, George L. Abbott, 
to chairman of the board, with a designa- 
tion as chief executive officer. He is suc- 
ceeded by Robert M. Waples, who moved 
up from the executive vice presidency he 
had held since 1952 

Elected vice president was William M. 
Sheffeld, assistant to the president since 
1952. He had previously served the com- 
pany as a staff attorney for three years 

Abbott, who joined Garlock in 1911, 
had been president since 1928. Waples 
previously served the company as a branch 
clerk, sales representative, assistant to the 
general manager, Service department man 
ager and as vice president 


Carbide and Carbon Chemicals 
Company, has opened a new sales of- 
fice in New Orleans. This is the 26th sales 
office established by the company, a divi- 
sion of Union Carbide and Carbon Cor- 
poration. J. T. Fox is the technical repre- 
sentative assigned to the new office 
Ethy! Corporation has clected B. 
Bynum Turner, vice president in charge 
of research and engineering, to a newly- 
created 
executive presi 
dent. He will be su 
ceeded by George F. 
Kirby, who joined the 
company as a chemist 
15 years ago 

Turner joined Ethy! 
in 1946 as assistant 
manager of its Baton 
Rouge, La., plant. He 
later became general 
manager of manufac- 
turing and was named 
to head the research 
and engineering pro- 
gram in 1951. He is 
a director of Ethyl Corporation and Ethy! 
Dow Chemical Company 

As a result of the Turner and Kirby 
promotions, other organizational changes 
in the research and engineering force 
made as follows 

Francis J. Sergeys, director of the 
Chemical Engineering division, was pro- 
moted to general manager of research and 
engineering operations at Baton Rouge, 
succeeding Dr. Kirby, Sergeys joined 
Ethyl in 1940 and later served six years 
as special assistant to the vice president in 
charge of manufacturing 

Paul A. McKim, assistant director of 
process development was named to replace 
Sergeys in the Chemical Engineering divi- 
sion. Dr. McKim has been with the com 
pany since 1949 


position as 
vice 


Turner 


were 
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Alloy Steel Products Company, 
Inc., has clected Raymond M, Davis to 
succeed his brother, the late Jack Davis, 
as president of the company, The new 
president joined the company in 1935, 
handling both production and sales assign 
ments. He successively served as sales man 
ager and vice president. He is 
of the board of directors 


a member 


Walworth Company has purchased 
the assets and business of Southwest Fab- 
ricating & Welding Company, a Houston 
firm. Southwest Fabricating, international 
supplier in the oil, chemical, petrochemical 
and natural-gasoline fields, will operate as 
a Walworth subsidiary. The company will 


retain its present management, employes 


and policies 


Recognized throughout the world 
as superior to all other natural clays 
used in adsorption processes, Florex 
is particularly effective in the adsorp- 
tive refining, decolorization, clarifica- 
tion and neutralization of mineral, 
vegetable, and animal oils, fats and 
waxes. Florex is also effectively used 
for sweetening light distillates, de- 
hydration, desulfurization and poly- 


merization. 


Florex is prepared from carefull 
selected natural Florida Fullers Eart 
by a special processing including high- 

ressure extrusion, which greatly 
improves adsorptive efficiency and 


capacity. 


Standard particle sizes are herein 
reproduced and include meshes from 
2/4 to 200/ up. Special meshes are 
also available. Florex is packaged to 
fulfill customer's requirements with 
the Fifty (50) pound non-returnable 
paper bag the minimum quantity. 


For further information use free request 


coupon below. 


FLORIDIN 


COMPANY 


@ Adsorbents 
@ Desiccants 
@ Dilvents 


P. O, Box 998 
Tallahassee, Florida 


Dept. E 


For more data on advertised products, use Readers 
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Hooker Electrochemical Company 
ind Niagara 
to consolidate 


Alkali Company have agreed 

Under the terms of the 
still to be approved by the 
stockholders of the two companies, Hooker 
would be the continuing concern 
the merger call for 
stock to be 
Niagara's common 


agreement, 


Plans for 
Hooker 

exchanged for 

stock 


1.6 shares of 
common each 


share of 


Arthur G. McKee & Conifany plan 


to expand its home office and engineering 
facilities in Cleveland. The company will 
build a new $500,000 two-story building 


to add about 35 percent to the present 


FLOREX MESH—ACTUAL SIZE 





Please send literature [] and 
sample [_]} of Florex 


(Be sure to indicate mesh size 
Nome. 


Address 


City. 
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PIPING 
LAYOUT 
IS 
SIMPLER 





.. THEY 
| NEED 
43 SO 

LITTLE 

ROOM 


Gentile Flow Tubes are short. They need only 
minimum straight runs entering and following, 
and can be installed at practically any acces- 
sible point where flow conditions are reason 


ably steady. 


Flow Tube: are furnished with individual head 
capacity curves, and for unusual piping ar- 
rangements, calibration curves for simulated 


conditions can be furnished. 


Guaranteed 
e Accuracy 
e Minimum Head Loss 
*GEN-THLLY e Reproducibility 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE UNION, N. J 


oe yy . =. 


floor space of its home office. Instead of 
enlarging the present building, it was de- 
cided to build a separate structure, per- 
mitting the latest design in offices and 
engineering facilities and enabling the 
company to expand more readily in the 
future 


Houdry Process Corporation today 
has named Philip A. Burghart as head of 
the market develop- 

ment section of its 

Chemicals division, 

with headquarters in 

Philadelphia, Burg 

hart formerly was with 

the Antara Chemicals 

division of General 

Aniline and Film Cor- 

poration, first with the 

Central Research unit 

in Easton, Pa., and 

more recently in the 

Organic Intermediate 

Sales and Develop Burghart 
ment division in New York 


Petroleum Electric Power Associa- 
tion has clected Fred B. Clark, with A: 
kansas Power & Electric Company in El 
Dorado, Ark., as president. The new vice 
president is F. R. Woerner, Texas Electric 
Service Company, Fort Worth, Texas, and 
the secretary-treasurer is J. F. Maddox, 
New Mexico Electric Service Company, 
Hobbs, N, M 

Those elected as directors are W. L. 
Thomson, Gulf States Utilities Company, 
Beaumont, Texas; U. H. Ohrman, Texas 
Power & Light Company, Dallas, Harvey 
Cherry, Houston Lighting and Power 
Company, Houston, and Clark, Woerner 


and Maddox 


Atlas Powder Company has cleared 
Benjamin J. D. Bruff for retirement. As 
sistant to the director of explosives sales, 
he is retiring after more than 43 years 
with the company. Bruff has been as- 
sociated with the company’s Knoxville, 
Tenn., district explosives sales office since 
1913, and for more than 17 years he 
served as its manage! 


Solvay Process Division, Allied 
Chemical & Dye Corporation, will begin 
construction of a mercury cell chlorine 
caustic soda plant near Brunswick, Ga 
The new plant is expected to be in pro 
duction by December 1956 

Construction of the Brunswick plant will 
be under the supervision of C, P. Hackett, 
Solway’s director of development. Engi 
neering work in connection with design of 
the plant will be carried on by Solvay’s 
own forces 


Chicago Bridge & Iron Company 
has made three new appointments in its 
sales organization. Robert S. Chamberlain 
was assigned to the San Francisco sales 
office; Arthur G. Albertson was sent to 
the office in Los Angeles and Julius D. 
Holmquist was stationed with the staff in 
Philadelphia 


©. C. Keckley Company now con 
bines its general offices and manufactur 
ing facilities in a new plant recently com- 
pleted at Skokie, Ill, near Chicago. The 
company previously had its general offices 
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in Chicago and carried on its manufactur 
ing operations in Springfield, Ill 


The Fluor Corporation, Ltd., has 
formed Prairie Pipe Company, Ltd., to 
manufacture steel pipe for the oil and gas 
industries. Operating as an affiliate, the 
new company’s 100,000-ton-a-year plant 
will be lo« ated on the outskirts of Re gina, 
Sask. The plant, scheduled to go into op- 
eration April 1, 1956, represents a total 
investment of more than $3,500,000. Con- 
struction will begin immediately, Fluor 
Corporation of Canada will construct the 
plant. Cal-Metal Corporation has been 
awarded a contract to furnish all the ma 
chinery and equipment for the plant 

J. E. Cunningham, former district engi- 
neer for Fluor in Houston, has been named 
vice president and general manager, He 
will be located at Regina 


Phillips Chemical Company has mac« 
several appointments to staff the new 
Plastics Sales division. W. C, Douce, J. T 
Roach, R, G. Askew and C. R. Scott were 
named district managers for Plastics Sales 
division offices to be established next 
spring in New York, Chicago, Los Angeles 
and Boston. W. R. Barrett and G. F. Blinz- 
ler will become sales engineers for the 
Boston and Chicago district offices 

M, W. Davidson has been named super 
visor of the Sales Service and Develop 
ment branch of the Plastic Sales division's 
Bartlesville office, and L. B. Croley, J. V. 
Smith, and A. L. Walters will become sales 
service engineers in that branch 

Previous appointments to staff the plas 
tics sales division were George Wash, dire« 
tor and sales manager; Walter R, Clarke, 
assistant sales manager; R. Vernon Jones, 
manager, technical service and develop 
ment; and R. M, Wallace, administrative 
assistant and coordinator 

Until the new district offices are estab- 
lished, the district managers and sales en- 
gineers will operate from the company’s 
Bartlesville headquarters in establishing 
contacts with representatives of plastics 
products fabricators in their areas 


Atlas Powder Company has realigned 
its chemical research and development or 
ganization and staff to strengthen long 
range research and product diversification 
programs. The reorganization is expected 
to result in an expansion of chemical re- 
search facilities and personnel in the next 
few years, with increased emphasis on 
basic research. As part of the new pro- 
gram, product development work on acti- 
vated carbons will be transferred from the 
company’s Darco Experimental Laboratory 
in Marshall, Texas, to Wilmington, Del 


The Pfaudier Company has set up an 
Applications Engineering section. John W. 
Cosier will head the new group. Engineer 
in charge of the new section, he had been 
working with Pfaudler in Project Engi- 
neering. He was formerly with Jefferson 
Chemical Company 


Rheem Manufacturing Company 
has given two of its vice presidents new 
management assignments. They are G, M. 
Greenwood, named chief financial officer, 
and Gordon Mallatratt, appointed secre- 
tary and treasurer 

Mallatratt, who succeeds Greenwood as 
secretary and treasurer, has been general 
manager of the Rheem Products division 
Vearl J. Heinis, general sales manager for 
Rheem Products division, will succeed 
Mallatratt as general manager of that 
division 


Pacific Coast Borax Company, divi . 

sion of Borax Consolidated, Ltd., is start- Suppliers eee 

ing work to convert its present system of 

mining at Boron, Calif., to open pit and 

to construct new concentrating and refin the Cost Planning department of Pitts 

ng plants at the minesite. Recent develop burgh Plate Glass at Pittsburgh 

ments in technique and equipment now 

make possible in Golan of en Ke the Olin Mathieson Chemical Corpora- 

entire orebody at Boron by open-pit tion has named John J. Forst as sales rep 

methods resentative, in Detroit, Mich ind R, I 
Bockhorst was named sales representative 


The Patterson Foundry and Ma- Dayton, Ohio 
Forst had been technical representative 


chine Company has elected John M. in the Metals Division. He joined Ol 

Roberts, IV, as executive vice president Industries in April 1953 as staff assistant 

and Dean M. Wilhelm as vice president to the sales manages 

and technical adviser Thomas Gs. Coyne 

joined the company as controller Consolidated Chemical Industries, 
Roberts formerly was secretary and  Ime., has promoted three of its executives 

treasurer, and Wilh Im was vice preside nt R. D. Allison will be assistant to the 

Coyne previously had been in charge of Resident Manager at the Woburn, Mass 


ALCO-LITE aluminum 2 
are Sater-Longet £ 


A QUARTER CENTURY OF USE ——— 


25 years ago the first sluminum ledder was bought by the New 
Kensington, Pa, Fire Department. After 13 years of fire Aghting 
and 12 years of genera! duty, without « single repels, this 
ALCO-LITE Aluminum Ladder is still in excellent condition 


ml, 








/ because they’re aluminum 


ALCO-LITE Ladders are made of lightweight, high tensile 
strength aluminum alloy. They are approximately twice as 
light and strong as similar ladders made of wood. You will 
find them easier to lift easier to carry easier to use 
They will never rust, rot, splinter, spark or burn. ALCO 


LITE Aluminum Ladders require almost no maintenance 


because 
they're 
ALCO-LITE 


This nameplate is your assurance of having an aluminum 


ladder that will withstand the hardest industrial use, Exclusive 





ALCO-LITE design and construction make it perform better 
safer longer. Every ladder more than meets the rigid 
code and tests of the ASA and Metal Ladders Association 








A LADDER FOR EVERY APPLICATION 


Maintenance 

Cleaning ALUMINUM LADDER COMPANY 
Painting Dept. NN 

Factories Worthington, Pa, 


File Rooms 
Please send me (atelos 


Deiry Plant 
y Vients ALCO TE A 


Institutions 
Fire fighting NAME 
TV Instelletior 
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Sign Erection 


Marine ADDPES* 
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WESTON Knock out seale with _ 


Wilson Tube Cleaners 


Are your tubes completely fouled with scale 
buildup? Or, are you looking for that last vital 
inch of heat transfer efficiency? In either case, 
efficient hard-working Wilson Tube Cleaners are 
the answer. 


AVERA 


RESISTANCE 
THERMOMETERS 


ee ee Ce Tere 


Ti ing... Mone ing! simply . , , : 
ee van 4 ‘ites ¥ou Wt Wilson brings you a complete line of fast-acting 
turn the selector switch to the oil depth, tube cleaners. They handle every kind of deposit, 
press the button, and directly read the hard or soft, thick or thin or variable in depth. 
average temperature of the oil in the tank. Driven by air, steam, water or electricity, these 
powerful cleaners make quick work of cleaning 


ogee - - , . 
Time: about one second flat! Instruments straight or curved tubes. 


can be mounted at base of tank, or at re- For heavy duty service, for example, use Wilson 


mote control points. For multiple tank in- Model TP 301 shown above. This tube cleaner is 

stallations special tank selector panels are suitable for veotions or horizontal use in straight or 

supplied. For the complete story, write for a tubes 7s” ID to 2%" ID and up to 4’ long. 
eans rapidly, thoroughly, operating 

at high speed at 90 psi. Can run on 

pressure as low as 50 psi. 





bulletin... Weston Electrical Instrument 

Corporation, 614 Frelinghuysen Ave., 

Newark 5, N. J.—a Subsidiary of Write for your free copy of new 
Daystrom, Incorporated. Wilson Catalog 77. It's a mine 


of information on tube 
cleaning problems. 


Si end f or your copy fi oday / Representatives in principal cities . 
THOMAS C.WILSON, INC., 21-11 44th Ave., Long Island City 1, N.Y. 


Cable address: ““Tubeclean”, New York 
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plant. He has been with Consolidated since 
June 1951 and has moved from Ft. Worth 
where he was engineer of the acid plant 

A. L, Stephenson was made assistant 
plant manager at Bayshore, Calif. Stephen- 
son has been with Consolidated since 1933 
He was in charge of maintenance at the 
Ft. Worth acid plant before his transfer 
to California 

C. E. Spear was appointed director of 
development for the Pacific and New Eng- 
land divisions. He will make his head- 
quarters in the company office at San 
Francisco. Spear was formerly associated 
with Monsanto Chemical Company 


Union Carbide and Carbon Corpo- 
ration has made Sheldon V. Clarke man- 
ager of general purchasing. He succeeds 
H. V. Huffard who is retiring after 40 
years with the Corporation 

Clarke first joined the Union Carbide 
organization in 1920. He served as con- 
struction engineer in the Construction and 
Design department of Linde Air Products 
Company and later held the same position 
in Carbide and Carbon Chemicals Com- 
pany. In 1929 he left Union Carbide and 
joined the Bradstreet Company, becoming 
a Vice President. Clarke returned to 
Union Carbide in 1934 as purchasing 
agent. In 1946 he was appointed Assistant 
Manager of Purchases 


Joy Manufacturing Company has 
appointed J. E. Douglas as district sales 
manager of its company’s El Paso territory 
He succeeds E. E. Miller who has retired 
after 43 years service. 

Earlier this year, Douglas was appointed 
assistant district sales manager at El Paso 
He joined the Joy organization in 1945 
and was assigned to the Birmingham- 
Knoxville territory. In 1950, he was trans- 
ferred to the Phoenix area of the El Paso 
district as Sales Engineer. 

Robert M. Van Tassel has been named 
head industrial designer for the company, 
attached to its Pittsburgh executive staff 
With Joy seven years, he previously was 
engaged in product development and de- 
sign for the Cadillac Division of General 


Motors 


Du Pont Company will build a new 
sulfuric acid plant near the confluence of 
the Ohio and Greater Miami Rivers, about 
20 miles downstream from Cincinnati 
Construction is to start immediately and 
the plant is scheduled to start operations 
in late 1956 

To be known as the Fort Hill Works, 
the new unit will be built by the Du Pont 
Engineering department and will be oper- 
ated by the company’s Grasselli Chemicals 
department. It will replace the plant now 
operated by Grasselli at Lockland, near 
Cincinnati, The Lockland Works will con- 
tinue operations until the new plant is in 
commercial production. 


Wolverine Tube, Division of Calumet 
& Hecla, Inc., have moved its sales offices 
to larger quarters in Louisville, Ky. The 
new offices will become the sales head- 
quarters for the company’s sales represent 
ative, Jack Sheehan 


The International Nickel Com- 
pany has added E. M, Uebel and K. 
H. Kirgin to the Ductile Iron Section of 
its Development and Research division 
The section is being expanded. Uebel 
served four years as metallurgist and as- 
sistant to the superintendent at Eagle 
Foundry Company, producers of ductile 
iron in Seattle, Wash., and Kirgin spent 
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four years with the American Brake Shoe 
Company at its gray iron foundries in 


Mahwah, N. J., and Melrose Park, Ill 


J. F. Pritchard & Company has 
selected W. H. Kidd and Company, of 
Richmond, as sales representative for Vir- 
ginia. The Kidd organization, founded in 
1948, is headed by W. H. Kidd, a Massa- 
chusetts Institute of Technology graduate 
and forme representative in the 
East for the Foxboro Company 


sale 5 


Petro-Chem Development Com- 
pany has picked Rawson & Company, a 
Houston firm, as its representative for 
Louisiana, southern Arkansas and all Texas 
except the Panhandle. William H. Mason 
Company, in Tulsa, was selected to handle 
northern Arkansas and Kansas City 
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Harbison-Walker Refractories 
Company has appointed Jack L. Zier- 
cher as manager of market research. A 
graduate of the University of Missouri, 
Mr. Ziercher received his B.S. degree in 


chemical engineering in 1943, and his 


M.B.A, degree in 1949 from the Harvard 
Graduate School of Business Administra 
tion and has been in market research 


work since graduation 


Walworth Company has made Joseph 
E. Mihm an 

He will be in 
West Coast 
ters in San 


assistant 
charge of the company’s 
operations, with headquar 
Francisco, Previously he 


vice president 
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HOW TO FEEL YOUNG AT 


FLINT STEEL CORPORATION is a 40-year old 


firm, but we're still youthful in our outlook and 


ability to get things done. 


We retain our youth 


by keeping up with all the latest developments in 


steel plate fabricating with modern equipment. And, 


we've been fabricating specialized TULSA TYPE 


equipment for the petroleum and _ petrochemical 


industries for 30 years. This combination of long 


experience and modern machines goes to work for 


you whenever you call on FLINT 


STEEL. We earnestly invite you to 


discuss your plate fabricating problems 


with us at any time. 


Write for our General Catalog 





FLINT STEEL CORPORATION 


TULSA, OKLAHOMA 
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REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 


Haydite Caepeonte used with Lumnite cement 
refractory concrete suitable for sus- 
tained temperatures up to 1800-2000" F., 
which makes it excellent for tubular heoters, 
ducts, flues, stacks and catalytic crackers 
Weighing from 30 to 40 per cent less thon 
ordinary aggregate concrete, Kaydite is ex- 
caedingly strong, it has excellent insulating 
operties and withstonds pressures of up to 
130 per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite, 
We sell direct to you. 








2440 Penaway Phone GRand 2570 





STEEL PIPE 
and TUBING 


@® CARSON MOLY 
@® CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS ~ ANY SIZE 
Write for Stock List 
Send us your surplus lists 
MIDCONTINENT TUBE SERVICE, Inc. 


2308 Oakton St., Evanston, I11., Davis 8-4030 

















G” ‘Ths 
ek Ea 3 oe - 


AND AWN ELEMENT 
t aced by Air 


We hove the equipment, personnel and 
experience to complete any and all GUN- 
ITE work regardiess of size or location. 


Send for specifications and bulletins 
See ovr catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 








ea 
a2 F 
PNEUMATICALLY 
PLACED concert AND REFRACTORIES 
SUSPENDED 


WALLS 
ARCHES 





@ INSULATION 

© FIREPROOF ING 

@ STACKS, BREECHINGS. 

@ REFRACTORY TURN AROUNDS 

@ CONCRETE AND STEEL 
SANDBLASTING 

head 4 @ ENCASEMENT FOR PIPE LINES 

© CONCRETE RESTORATION 
Write for estimates on your proposed project. 


GEO. P. REINTJES CO. 








: Prt KANSA 
NEW YORK HOUSTON «+ PITTSBURGH 
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served as Central division sales manager 
of Walworth with headquarters in Pitts- 
burgh, Pa. He has been associated with 
the company for 20 years, working in the 
company’s offices at Pittsburgh and De- 
troit. 


A. ©. Smith Corporation has named 


W. M. Asher sales manager for hydraulic 
products at the Los Angeles plant. For the 
last three years he has been sales manager 
for the company in Houston, Texas. 

The company has appointed William C. 
Powell as district sales manager for the 
Tubular and Process Equipment division 
He formerly was sales manager for the 
Tubular Products division. Joseph Coff- 
man has joined the company’s Process 
Equipment division and will work out of 
the Chicago regional office 


Worthington Corporation has named 
Ralph G. Griffin manager of its Cin- 
cinnati district office, Griffin, with 
Worthington since 1930, succeeds Earle 
W. Vinnedge who has been named special 
representative of the Cincinnati office con- 
centrating on large negotiations. Vinnedge 
has been with Worthington Corporation 
for 40 years and he has served as the 
Cincinnati District Office Manager for 28 
years 


Rheem Manufacturing Company 
has elected Angus Lightfoot-Walker, vice- 
president in charge of Rheem Inter- 
national, a director of the parent com- 
pany. Walker joined Rheem Australia as 
sales manager in 1937. He became gen 
eral manager before transferring to New 
York as executive assistant to the presi 
dent. In 1951 he became vice president 
in charge of Rheem International, which 
handles Rheem's overseas investments and 
sales. 


Rockwell Manufacturing Com- 
pany will begin construction of a 100,- 
000-square-foot warehouse, assembly and 
repair plant at Porterville, Calif. The new 
plant, expected to be completed by early 
1956, will cost approximately $1 million 

A one-story concrete-and-tile structure 
on a 32-acre plot, it will be used for as- 
sembly, repair and warehousing of Rock- 
well meter and valve products for West 
Coast distribution—also for warchousing 


Ethyl Corporation has placed in op- 
eration a new Houston 
laboratory, 

“he laboratory, part of Ethyl’s nation- 
wid gasoline testing service, will 
hov ie the company’s district office 


gasoline testing 


also 


Diamond Alkali Company has leased 
45 tank cars recently purchased by Mutual 
Life Insurance Company of New York 
The lease was made on a long-term basis, 
with renewal options 

Thirty seven of the will be used 
to transport caustic soda; the other eight, 
chlorine. The cars were built by General 
American Transportation Company 
American Car & Foundry Company 

As part of its fleet, Diamond Alkali 
also is operating 114 tank cars and two 
steel borges which it leased from Mutual 
of New York earlier this year. 


cars 


and 


The Patterson Foundry & Machine 
Company has appointed Joseph B. Burg 
as works manager of its East Liverpool, 
Ohio, plants. Burg was formerly with 


PETROLEUM 


ALCO Products, Inc., serving as superin- 
tendent of the Heat Exchanger and Proc- 
ess Equipment division at the Dunkirk, 


N. Y., plant. 


Davison Chemical Company, Divi- 
sion of W. R. Grace & Co., has installed 
new production facilities at plants in 
Lansing, Mich., Columbus, Ohio, and 
Nashville, Tenn., bringing its total hydro- 
fluosilicic capacity for acid to more than 
14,000 tons annually. Davison has in the 
engineering stage additional facilities 
which will be installed later 


Borg-Warner Corporation has « 
lected Joseph M. Gartner, previously as- 
sistant patent counsel, as administrative 
assistant to the president of the corpora 
tion 


Atlas Powder Company has com- 
pleted a $100,000 nitration process 
laboratory at its explosives experimental 
laboratory near Tamaqua, Pa, The new 
laboratory is a pilot plant installation 
which will allow studies of nitration re 
actions in plant-type equipment 


More Suppliers’ Notes on 
Page 317 





Free Booklet 
Technical Writing 


PETROLEUM REFINER has prepared 
a booklet for the editors and those 
within the industry who may write 
technical articles for PETROLEUM 
REFINER or others of the technical 
press. This booklet also contains 
valuable suggestions on preparing 
papers for technical meetings or re 
ports. Each subscriber to PErtTRo- 
LEUM REFINER may have a copy 
free of charge, just by asking for it. 
Use the “Reader's 
card on the back of this issue. Write 
in “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 
no obligation. 


blue Service” 











BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stomps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on instolla- 
tion to meet your requirements. 


= ee ff me ee 
Manufacturing Co. 
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MOST TENACIOUS, 
HEAVIEST SOILS 


now readily removed by 
just a single material 


NEW 
OAKITE COMPOUND No.85 


Here is good news for refineries that are using a 
two-material cleaning procedure for removing the 
tenacious, heavy soil customarily found in re- 
finery equipment. You no longer need use a sol- 
vent cleaner for the removal of greases and oils 
and then an acidic material for carbonaceous 
deposits, iron oxides and sulphides. 


Oakite now offers a new detergent, Oakite Com- 
pound No. 85, that does both cleaning jobs in 
one and the same operation. You can remove both 
types of soils ~ greases and oils as well as car- 
bonaceous deposits, iron oxides and sulphides. 


Oakite Compound No. 85 when circulated as 
directed, gives you these important advantages: 


- Thorough cleaning action in a single 
cleaning operation 


. High penetrating action that quickly cuts 
through heaviest soil 


. Inhibited against attack on steel 

. Long solution life 

. Free-rinsing 

. Sofer and more effective than raw acid 


. No offensive odor 


O.C. No. 85 is particularly recom 
mended for cleaning and condition- 
ing absorbers, debutanizers, de- 
ethanizers, feed stock preheaters, 
heat exchangers, and stabilizers. 
F or further information and details, 
write for Bulletin F-3751. Or, if 
you prefer, contact your nearby 
Oakite Technical Service Repre- 
sentative. Oakite Products, Inc., 
50B Rector St., New York 6,N.Y. 


Export Division 


Coble Address: Oakite 


OAKITE 


7 stituce / 
SS y 


A 


Technical Service Representatives in Principal Cities of U. $. end Conaeda 
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@ SEND COUPON FOR DETAILS > 


For more 


As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnice 
magnet attached 
to @ mercury 
switch. Basically, 
xX this is Magnetro! 


GNETROL 


The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 
Ever Devised! 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls 
With the actuating magnet rated at 
98% of initial strength after 40 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order 


nformation on 
¢ 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there's practically no 
limit to Magnetrol’s use. It's also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft 
~—with single or multi-stage switching 


MAGNETROL, Inc. 





i MAGNETROL, Inc. 2112 S. Morshoi!l Bivd.. Chicago 23, Miinois i 
Address 


I Please send me cotelog date ond fu 


| Magnetro! Liquid Level Controls 


i Nome 


i 
i 
| City 
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KLINGER SEATLESS 

PISTON VALVES 

The Klinger Seatless 

Piston Valve operates 

on an entirely differ- 

ent principle from the 

usual type of seating 

valve. it consists 

basically of a finely 

ground piston, oper- 

ated by the valve 

spindle and hand 

wheel and moving 

through two or three 

non-metallic resilient 

valve rings, capable of resisting steam, oil and 
most fluids at high temperatures and pressures, and 
separated by a ported lantern bush. It is made 
in a great variety of sizes and designs, to suit 
all mB mye and has the following advantages :- 


yogpene ns poy Sage ly regrinding. 


pr er i ohana 
Unaffected by throttled use. 


KLINGER SLEEVE-PACKED COCKS 

In the last quarter of a century Klinger Sleeve- 
Packed Cocks have steadily replaced the 
old-fashioned asbestos-packed cocks with their 
limitations of working pressures, difficulty of 
repacking and tendency to jam. They are available 
in a wide range of 
designs and sizes for 
all purposes and pres- 
sures, and with the 
following advantages:- 


Renewable 
“Klingerit” packing 
sleeve. 


Retightening during 
use, 





Paraitel-groun 
non-jain plug. 


Unobstructed 
straight-thru _full- 
bore passage. 


YOUR 
PLANT 


INSTALL KLINGER FITTINGS 


KLINGER REFLEX 
LEVEL GAGES 
The “K” Type Reflex 
Level Gage has the 
following outstanding 
advantages :- 
Single row of tightening 
bolts. 
Body free from distor- 
ql tion. 
Glass easily removed. 
Gage body turnable, 
free to expand, and easily 


section 


Write for the Klinger Master Catalogue which describes the complete 
range of Klinger products, 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS ; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Menufocturing Licensees for Conoda Manufacturing Licensees for U.S.A. 
JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
$575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 9%, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 
Telephone WILBANK 316! Cable, ROBCO Telephone HOBOKEN 2.7915 Cable: KLINGDALE 
Brenches ot: SYONEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, , 
. WINNIPEG. EDMONTON, VANCOUVER, QUEBEC CITY Distributors and Agents in principal cities 


REEINER 


for more data on advertised products, use Readers’ Service Cords, last page 





Reviewing New 


Books... 





Chemical Engineering Cost Estima- 
tion, by Robert S. Aries and Robert D. 
Newton. This book is a practical treatment 
for chemical engineers, chemists, account- 
ants, market researchers and other execu- 
tives in the industry who are concerned 
with estimating costs of new units or 
plants as well as costs of manufacturing 

The book is geared to aid management 
in extracting from project reports the 
necessary information to prepare an 
nomic estimate. It also serves in helping 
the engineer or chemist bridge the gap 
between technical details of a project and 
the economic factors 

The approach is chiefly quantitative, to 
provide useful relationships for direct ap- 
plication to problems. The presentation 
deals with each of the components of in- 
vestment, cost and profits, with their in- 
terrelations explained and their applica- 
tions discussed 

(McGraw-Hill Book Company, Inc 
330 West 42nd Street, New York 36, $6.) 


eco- 


Research on Boron Polymers— 
Literature Survey, prepared by Rutgers 
University for Wright Air Development 
Center. First steps in an exploratory Au 
Force study of boron polymers are de 
scribed in this literature survey under- 
taken as a preliminary to detailed labora- 
tory study and experimentation 

The objective of this research 
was to isolate new  hydrolytically-stable 
polymeric materials of exceptional fuel 
and oil resistance, high thermal and other 
properties. The most practical approach 
to the preparation of high-temperature 
polymers appeared to be through the use 
of boron compounds based on amide link 
age. Recent study of alkylated phosphino- 
borines indicated that these are a 
ing field for further investigation 

Office of Technical Services, Depart 
ment of Commerce, Washington 25, D. C 
58 pages, $1.50, order PB 111689 


broad 


promis- 


General Density Equation for 
Glyceridic Ojil-Solvent Mixtures, 
prepared by the Department of Agricul- 
ture. A development that can be a great 
time- and work-saver for engineers en- 
gaged in the design or operation of plants 
for the solvent extraction of oils is re- 
ported in this government publication 
This development is a simple quadratic 
equation by which the density or compo- 
sition of binary mixtures of any glyceridic 
oil with any solvent can be calculated 
quickly and accurately 

The equation is applicable to 
of vegetable, animal, and marine oils. It 
used to provide information on 
density as a basis for accurate calculations 
of heat transfer and fluid flow in plant 
design. It is also useful for rapid determi- 
nation of miscella concentrations at 
ous stages of oilseed- and oil-processing 
Validity and general applicability of the 
equation have established on the 
basis of complete density-composition- 
temperature data for 21 binary oil solvent 
systems involving 9 solvents and 13 glyce- 
ridic oils 

U. §S. Department of 
Southern Regional Research 
2100 Robert E. Lee Blvd., 


19, free of charge 


densities 


can be 


Vari- 


been 


Agriculture, 
Laboratory, 
New Orleans 
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Handbook of Hydrocarbon, by 5. W 
Ferris. This book gives a tabulation of the 
normal boiling points of hydrocarbons in 
the range of from -162 to 675C. In all 
there are four tables which make the 
investigation of hydrocarbon boiling points 
an easy feat 

One table contains a list of the hydro- 
carbons in the order of their boiling point 
at 760 mm He. This does away with the 
usual hardship imposed by having the in 
formation tabulated by homologous series 
The hydrocarbons are relisted in a second 
table in order of the number of carbon 
and hydrogen atoms in the molecule 

This comprehensive compilation in 
cludes data up to the early part of 1954 
Common and trivial names of hydrocar 
bons also are given to make the informa 
tion in this handbook readily available 

Academic Press Inc 125 East 23rd 
Street, New York 10, 324 pages, $8.50 


Development of High-Tempera- 
ture Oil-Resistant Rubber, prepared 
by Battelle Memorial Institute. Research 
toward the development of a rubber com- 
pound which will withstand 
tinued contact with ester-type 
at 350F and hydraulic fluids up to 5501 
is described in this report prepared fo 
Wright Air Development Center 

This report 


long-con- 
lubricants 


includes sketches of an 
aluminum-block heating unit othe: 
equipment constructed for tests, a 
list of materials studied, their 
and and 47 tables 
results of each experiment 
(Office of Technical Services, Depart 


ment of Commerce, Washington 25, D. ( 
$3.50 


and 
these 
composition 


sources detailing the 


Process Engineering Economics, 
by Herbert E. Schweyer. This new work 
is both a text and a reference book for 
students, as well as a reference for practi 
ing engineers other 
industries. For 
source book of ideas for 
and 
nology 


and personnel in the 


process engineers it 18 A 
savings in 
presented in the term 


and form familiar to management 


design 
operation 


For students, it 
coverage of the 
economy 


provides 
theoretical 
accounting 


composite 
enginering 
and financial data 
including cost estimates and evaluations of 
the economic feasibility of 
balance to 


operations and 
determine the 
operations at 

‘McGraw-Hill 
West 42nd Street 


cost optimum 


the lowest 
Book Company 530 
New York, $7.50 


range of cost 


New Methods in Analytical Chem- 
istry, by Ronald Belcher and Cecil L 
Wilson. Compiled in this reference volume 
is group of analytical methods that hav 
been either only recently 
hidden in the 
analytical chemistry 

Many of the 
tested under Various 
the authors themselves 
ommended by 
All are 
strumental, techniques 
then 
form 

Reinhold 
Park Avenue 


0 


discovered or 


have been literature of 


methods described have 
conditions by 
others 
investigators in 


bee n 
were ree 
chemistry 
based on classical, rather than in 
shows 


hook 


I his volume 


assembled for the first time in 
+30) 


pages 


Publishing Corporation, 


New York 22, 276 


REFINER 


Synthetic Rubber, prepared by th 
ASC Division of Rubber Chemistry. This 
book offers rubber chemists and technolo 
gists, as well as others interested in poly 
mers and research 
an exhaustive and 


chemistry in general 
authoritative account 
of synthetic rubber. It treats the develop 
ment of synthetic-rubber manufacture in 
the U. S. and Canada during the last 15 
years, when production rose from a 
2500 tons in 1941 to 
ten years later 

Reflecting the thought of 3% 
top-ranking industrial and academic spe 
cialists whom intimately 
connected with the government-sponsored 
programs from 1941 book 
reviews the great volume of that 
has been carried on beginning 
of World War II. From first hand infor 
mation, the authors discuss in detail the 
manufacture of the raw ma 
terials; their conversion into syntheti 
ber, and the industrial 
product Authoritative and 
referenced, the book fills a pressing 
in the literature of synthetics 

(John Wiley & Sons, Inc 
Avenue, New York 16, 1044 


mere 
a peak of 900,000 


combined 


most of were 
onward—the 

research 
since the 


necessary 
rub 
utilization of the 
extensively 


need 


140 


paces 


Fourth 
$18 


Synthetic Diene Elastomers Pre- 
pared at High Temperatures, pr 
pared by Battelle Memorial Institute, This 
report, prepared for the Army Quarter 
master Corps into the ef 
fects of high-temperature emulsion 
merization on the oil 


covers research 
poly 
and low 
temperature properties of butadiene elasto 
mers 
Some 
previously 


resistance 


emulsion-polymerization recipes 
considered 
successfully tested and 
and reproducible 
butadiene-acrylonitrile elastomers 
polymers prepared at 50, 90 
that oil heat resistance 
improved by preparation at 
though there 
tensile properties at 

QOil-resistant 
which 


oil resistance 


impracti« il 
found controllable 
( omparative 


were 


teats ol 
and co 
12 
were 


and 


showed and 


higher tem 


peratures, was some reduc 


120 ¢ 


were 


tion of 
clastomers prepared 
balance of 


low-te mperature 


showed an outstanding 


and prop 
erties 

Office of 
ment of Commerce 


$1.50 


Fechnical Services, Depart 
Washington 25 ID ¢ 


Vulcanization of Rubber with 


High-Intensity Gamma Radiation, 
prepared by Wright Aijr 
Center. High-intensity 


Development 
gamma radiation of 
a new vulcanization technique, has 
produced elastomers with markedly better 
heat and oil than 
chemically-vulcanized compounds Many 


experimental polymers which resist chemi 


rubber 


resistance to dry wing 


cal vulcanization may be readily vi mized 


by this process 
this Air 
uncured ul inizable 


cross-linked 


Through Force study it was 
found that 


mers may be 


elasto 
without chemical 
hich 


elastomers are 


vulcanizing and 
peratures. The 


vulcanized by the 


agents curing tem 
uniformly 
penetrating power of 
high-energy gamma rays 
No re sidu il 


the elastomer 
with 


radioactivity is imparted to 


and maintenance problems 


proper shielding, are 


properties of 


comparatively 


simple unique physical and fun 


prepared 
and 


data ire 


tional 
by this 


pounding 


elastomers 


process are described com 


formulae and test 


tables 

Office of Technical Services Depart 
ment of Washington ,. wv 
( 47 pages, $1, order PB 111675 


shown in 


Commerce 























Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this size type: 12 cents per word. Minimum 
charge, $3, Biind box address in our care counts six words. Replies forwarded without charge 
Situation wanted ads, 6 cents per word. Display ads, set in suitably larger type with ruled 
border, $12 per column inch; situations wanted display ads, $6 per column inch. Ten percent 
discount for two or more insertions of same copy in consecutive issues. All Classified ads payable 

advance, Copy deadiine: 25th of month preceding date of issue. Bend copy and checks to: 
Classified Advertising, Petroleum Refiner, P. ©. Box 2608, Houston, Texas 


* * * * * cf * + . 


* * * + + * 


* 








PROFESSIONAL SERVICES 


HELP WANTED 








® HIGH voltage electrodeless discharge is on 
ite way ae one of the new tools in petroleum 
refining. High voltage discharge eliminates 
sludge formation! High voltage discharge re 
moves gases and water! High voltage dis- 
charge improves high temperature greases! 
High voltage diecharge makes lubricants from 
non-lubricantea! Let us describe the 
thie new tool. No obligation, of course. 
search and Development Corporation, 21 
Van Buren Street, Chicago 6, Iilinotes 


use of 
Re- 
East 





All sizes to fit your gages 
ERNST WATER COLUMN x GAGE CO. 
Send for Catalog LIVINGSTON, WN. J. 





HELP WANTED 





WANTED: One Piping Estimator 

One General Construction Estimator 
Apply to Kaminer Construction Corpora 
tion, P. O. Box 227, Chamblee, Georgia 
Need piping estimator capable of complete 
takeoff and handling of jobs involving 
paper mill, chemical plant, power plant 
and general industrial piping. Also general 
conatruction estimator to handle industrial 
bulldings, as well as all types general con 
struction occuring in above types of work 
We are moving our headquarters from 
Greenville, South Carolina to greater At 
lanta, Halaries open 


AREA ENGINEERS 


Several graduate engineers with mini 


mum 6 years experience supervising 


maintenance functions in oll 


facilities 


engineering 


refining or producing power 


plants, heavy industrial installations 


manufacturing plants, or related opera 


tions. To establish technical supervision 
procedures, maintenance operations and 
for 
oll producing and refining opera 


schedule routine and special work 


major 
tion with 


supporting facilities; Le 


housing, feeding, recreation, etc 


Salary commensurate with 
Write giving 
ticulars regarding personal 


work 


background 
full 
history 


and experience par 
anda 
include tele 


experience. Please 


phone number 


Recruiting Supervisor, Bow 66 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 








Plant Equipment 
Inspectors 


Senior Inspectors for company opera 


tion in Saudi Arabia and company 
engineering department in The Hague, 
Holland. Should be graduate engi 
neers with minimum 8 years’ experi- 
ence in design or inspection of petro- 
leum processing plants and equipment, 
5 years’ actual inspection experience 
necessary. 
In Saudi Arabia—will advise operat 
ing department on code and equip 
ment limitations, develop inspection 
methods, supervise and conduct in 
spections, 
In The Hague-—will inspect and ap 
prove equipment and material pur 
chases, advise and assist foreign 
manufacturers to comply with U.S. 
Standards and Specifications. 
Salary commensurate with education 
and work experience, Write giving full 
particulars regarding personal history 
and work experience. 

Recruiting Supervisor, Box 73 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 











ENGINEERS 
Chemical & Mechanical 
0 TO 3 YEARS EXPERIENCE 

OPPORTUNITIES IN DEVELOP 


MENT, PROCESS ENGINEERING 
OR DESIGN ENGINEERING 


When 
want to 


you'l 
organization in 


planning your areer 
find an 
fully use 
and ability 
ourages your ancement 
which can pro 


job stabllity in 


which to your engineering 


training one which 
on 
and 
mea 


ad 
ide a 
the 


ome good 


ure years 


to come 


The M. W 
in engineering design 
tion ¢ oll refineries 
the world 
heer in our 
financially to 


leader 
construc 
chemical 
engi 
employ are issisted 
continue their grad 
the ev There is 
time program 
permanent 
career send 
Mr R. L 
will be arranged 
qualified applicants 


THE M. W. KELLOGG CO. 


New York 7, N. ¥. 


Kellogg Co. is a 
and 
and 

Young 


plant over 


work in 
full 

would 
ing 
our re 


ening 
acholarship 
like a 


ileo @ 

If you 
atiafy engineering 
ume today to 


Stacom. Interviews 


promptly for 


225 Broadway 


HELP WANTED 





® PROCESS 


uate 


units 
and 
and 


ence 


arious 


ENGINEER 


experienced in the process 


design 


types of petroieun refining pro 


required by a midwestern engineer 


construction firm. Please submit 


photograph indicating education 


and salary requirements to Box 


o Petroleum Refiner, Houston, Texas 


Engineering grad 


of 
esa 


ing 


resume 
experi 
210 


R 





CHEMICAL ENGINEER 


Houston refinery has opening for gradu- 
ate Chemical Engineer with minimum two 
years actual engineering experience in 


Petroleum refinery. Salary open. 


Send complete resume to P. O. Box 5008 


Harrisburg Station, Houston 12, Texas 








MECHANICAL ENGINEER 
WANTED 


An opportunity is 
mechanical engineer 


excellent afforded a 


with proper quali 


fications by a southwestern glass com 


pany containers 
but 


Experience in 


manufacturing glass 


Glass-house experience desirable 


not absolutely necessary 
electrical, 
cal engineering 


In reply 


ceramic, chemi 


helpful 
family 


industrial or 
also would be 
please ive age 


status, complete experience 


compensa 


tion desired, recent 
Box 


REFINER 


photo or 
214-R 
Houston 


snapshot 
PETRO 


Texas 


etc 


Reply to 
LEUM 








PROCESS DESIGN ENGINEER 


If you have a degree in 


5 to 10 


chemical en 
gineering and 


fied 


years of diversi 


process design experience in petro 


leum and chemical industries, and are 


interested in a process design position 


with a future, 


the M 


end 


you should consider 


joining Kee organization 


Please complete personal details 


including salary requirements to 


Edward A. Kolner 


ARTHUR G. McKEE & COMPANY 
2300 Chester Avenue 
CLEVELAND 1, OHIO 














CHEMICAL ENGINEERS 


Graduates with minimum 3 years’ process 
design experience in oil refinery or sur 
face oil producing facilities. For New York 
office. Must, however, be willing to relo- 
cate in foreign operation at some future 
date 

Also Chemical, Mechanical and Electrical 
Engineers with comparable or related ex 
perience are needed for process and 
project work in Arabia. Assignments and 
salary commensurate with experience and 
training 

Write giving full particulars regarding 
personal history and work experience 
Please include telephone number 


Recruiting Supervisor, Box 23 


Arabian American Oil Co. 


505 Park Avenue 
New York 22, New York 
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HELP WANTED Suppliers... 





Rochester Manufacturing Com- 
pany has clected Robert W Morgan as 





vice president in charge of engineering 


Mechanical Engineers een Seam, S Sate ae & 


search. He was formerly vice president of 


engineering for the Fedders-Quigan Cor 
(AGES 28-40) poration 
Desired for career opportunities with a major integrated oil company operating in South The Pfaudler Company has made 
America. Position vacancies exist for graduate mechanical engineers at levels requiring two new additions to the staff of its En 
five to fifteen years of mechanical engineering experience. Activities include design, parm age ranges John W. Ca a 
assume the duties as engineer in charge 
installation and modification of compressors, turbines, hoists, pressure vessels, automatic of the newly formed Applications En 
controls, air, gas, steam and water distribution systems, centrifugal pumps, etc. Excellent gineering section, and James D, Ross, 
growth opportunities in an expanding organization. Salary, including bonus, $12,500 Jr., becomes engineer in charge of the 
> » ; . . 
$19,000, depending on qualifications and experience. Liberal employee benefits, home Project Engineering section 
: : ; * Prior to his new assignment, Cosier had 
vacations with travel expenses and tax savings. Send complete resume of education, been working in the Project Engineering 
personal data and work experience. interviews will be arranged for candidates whose group at Pfaudler’s Rochester division 
resumes indicates potentiality. Replies held in strictest confidence Formerly with Jefferson Chemical Co., he 
is a graduate of Rensselaer Polytechnic 


Box 1221 Institute. Ross had been working in Proj 
ect Engineering before becoming head of 
Dept. T-14 


that section. He came to Pfaudler from 
New York 1, N. Y. Phillips Petroleum. Earlier experience was 
with Lummus Co., and Lukens Steel Co 
He attended Cornell University 





The Dow Chemical Company ck 
vated its New Orleans office to full sales 
. office rank, and Robert J. Minbiole has 
Equipment Ins ectors been appointed as manager, Established 
p in January, 1955, the office has operated 

as a branch of the company’s St. Louis 
(AGES 25-32) office. It will continue to service markets 
in Louisiana, the southern half of Missis 
Career opportunities with a major integrated oil company operating sippi, southwestern Alabama and north 
in South America. Vacancies exist in refinery equipment inspection western Viorida. Minbiole, who joined 


mir aa : : ‘ Dow in 1940, has served since 1944 as 
positions at levels requiring two to five years inspection experience manager of film and shecting sales for the 


Candidates must be graduate engineers with a degree in engineering, company's Plastics department 
preferably mechanical or metallurgical engineering. Salary, including 
“ s $11.000-$12.500. depending « qualificati Z . “ric . . ‘ ; 
bonus, $11,000-$12,500, depending on qualifications and experience Senses 0h Cinder 06 masketinn -aennanes 
Liberal employee benefits, home vacations with travel expenses and of thermal products, He will be responsible 
tax savings. Send complete resume of education, personal data and for the sale of equipment for the process 
work experience. Interviews will be arranged for candidates whose og other rye 104 
arr 1: d ALCO 946 as a sale 
resumes indicate potentiality. Replies held in strict confidence o jones A - ) as & sales 
engineer and was named manager ofl 


the company's refinery sales in 1947, In 
Box 1221 1948 Sie 


Sieder was appointed manager of 
Dept. Q-14 the nor pony sales a on — 

products, anc was transierred to Jun 
New York 1, N. Y. kirk, N. Y. as assistant manager of sales 
engineering in 1951. He was made man 
ager of thermal product planning, the posi 
tion he held until his recent appointment 
in 1954. Prior to joining ALCO Sicder 


REFINERY or PROCESS oa eel a Pele Wander 
PLANT SUPERINTENDENT Deaths— 


Excellent opportunity for man thoroughly 
h 
orton Co ) 
versed in instrumentation, controls and REFINER Robert S. Haff, with Norton Compan 
* recently died. With the company since 
1951 he was issigned to the Retr wtori 


ground in Houdray process, hydrogen re Cl *¢° Sales Engineering department. He wa 
assified Ads 39-years-old 


generation, cracking and catalytic units 





ALCO Products, Inc., has appointed 

















steam process piping, and with back 


Requires man capable of supervision op ’ Blaine 5S. Smith, retired president of 
eration of multi-million dollor ram jet Don t Cost sae Universal Atlas Cement Company, died 


facility. Salary $10,000. Many benefits October 27 at New Rochelle, N. Y. He 


‘ 


fine residential communities in area. Send They Pay had been associated for more than 


years with the cement company 
complete resume to Mr. R. T. Hunt . um npan 


WRIGHT AERONAUTICAL DIVISION, + gy dll eg ae yell 


and general man 

* . . ager and sales Manage of the Dretolite 
Curtiss-Wright Corporation Company division, died October 3 at St 
Louis, Mo His death resulted fron " 


Main and Passaic Streets * Wood-Ridge, N.J. heart attack 
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VALVES 
® 


For HYDROCARBONS 
LIQUIDS 


ETHYLENE 

PROPYLENE 
- BUTADIENE 

HYDROGEN 


A 


AMMONIA 


POSITIVE, LEAK-PROOF SHUT-OFF  ‘@LUENE 


Orbit’s principle of closure by compression is the most desirable and 


practical method of shut-off known. Closure by compression gives XYLENE 


these advantages: Elimination of friction that in turn reduces wear 
which in return reduces frequency of repairs —a chain reaction that 
results in savings over the long haul to you. 


See 22nd Edition of Refinery Catalog for full particulars on AIR: 


Orbit Forged Steel ASA Class valves or write for Catalog 
55-B. A good range of sizes are available beginning with 1”. 


(For over 40 years) 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLAHOMA 


For more date on advertised products, use Readers’ Service Cards, last page PeTROLEUM REFINER 
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Here's a New Computer 


For Plant Automation 


The Readix, 


designed to meet the 


a medium speed, low-cost 
computer varied re 
industrial control-data re 


keeping, 


quirements of 
record 
processing, and scientific 
being manufactured by the ] B Rea 
Company, Inc., of Santa Montica, Calif 
The unit is intended to fill the need for 
low-cost computing among 
industrial and business organizations which 
justified in the extensive invest 


lar we 


duction, bus:iness-data 


computation, 15 


services many 
ire not 


ment required for high-speed com 
puters 


The 


class of 


of the READIX 
intended to keep 
minimum A 


physical design 
computers 18 
maintenance problems to a 
test panel arrangement is provided which 
permits a competent technician, trained in 
of digital computers, 


the basic operation 





il no 
. 


. 








organizations Instruction 
be fed into the 
typewriters, pune hed 


through 


unit by mcans 
paper 
IBM 


which 


netic tape, oF 
through pun hed cards 
cept at the rate of OO cards 

Output data 


including 


an be 


eral forms typed 


punched paper tape or electri 
it the rate of 10 


punched cards at the 


characters 
rate ol 
per minute or on magnet 
Where mana 
needed the 


remment 1 
init will tra 
The cx onto plotted 
highl 


thu 


maintain the unit 
full time 


necrs 


ciently 
of m 


maintenance eng 


to efi ited result 


which it 


cond In industrial 


| 
pense intaining draws at the rate 


{ 
trained per ¢ 


minimized ( whether in the fort 
Other co educing fe lude 


operating features } , : . ‘ to 


itput 


atures ine tape sgnetic tape, of 


number of special te 
sally 

wreatly speed the 
More 
through the computer with 


erall costs An 


opt ratior 


opera 
in inus complete set of com 
work of the 


thereby. 


wh ch 
grammer work can 
programmed 
resulting lower oO 


leciumal 


sulk 
ath hoating ( point 
procedure 


ands the 


which speeds up programming 
by reducing the number of comn 


follow to 


routine operation 


computer must cor iplete " 
problem or 
the important features 


Phe 


dling 


unit can be adapted 


equipment sire ac n 





and 
tape 
reproduced 


per 


tape 


ppl 
of punches 


data can 


of electri 


or hag 


f irds, or 


it will a‘ 


minute 
ith oF 


typewriter 


graph 
point 


ition th 


cara 





RUGGED H: INDICATO 


for catalytic reformers 


Works on a simple, mechanical princi- 

ple using specific gravity to measure H, Ranonrex 
in reformer recycle gas. Low cost. In- 

stant response. Local or remote readings. 

Replaces expensive, delicate instru- 

ments that “can’t take it.” 





Other uses: Measuring specific gravity 
of refinery fuel gas, off-gases from crack- 
ing furnaces, demethanizers, etc. and 
for gas blending. . . also analyzing boiler 
and heater flue gases to cut fuel costs. 


For details write to The Permutit 
Company, Dept. PR-11, 330 West 
42nd St., New York 36, New York. 


SEND FOR PSC 


BUBBLE CAP BULLETIN 22 


Largest Compilation of Engineering Data. 
Lists 300 Styles Furnished Without Die Cost. 


This standard reference on bubble caps you substantial die costs as well as design 
and risers contains complete specification and delivery time. Furnished in any draw- 
information’ for hundreds of variations ing type of metal, to meet your coking or 
Also many drawings for use in determining corrosion problems. Assem- 
methods of tray assembly. With dies on blies will also be produced 
hand for all listed styles, PSC can save to your specifications 


THE PRESSED STEEL CO., 715 N. Penna. Ave., Wilkes-Barre, Pa. 


Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints 


For more dota on advertised products, use Readers’ Service Cards, last page 


not meet the requirements of the job to 
be performed 

A 12-page brochure describing the 
READIX and it’s operations is available 
and the manufacturer will provide special 
information on applications for the com 
puter or other control system problems 
For further information that may be of 
use to you, just 
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Liquid Level Control for single level 
staze has been introduced by Magnetrol 
Inc., Chicago, in a new displacement type 

This new control makes use of the basi 
prim iple of buoyancy obtained by displace 
ment by a solid immersed in a liquid. A 
solid block displacer of glazed porcelain 
or Karbat loads its weight on a con 
pression support spring. Raising liquid 
level imparts buoyancy to the displacer in 
proportion to the weight of the liquid it 
displaces to “unload” the spring and upon 
further rise, to produce the desired switch 
action. The Model A-1501 is designed for 
pressures ol 1500 psi The Model A-3001 
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BURNING Om. i ae f 


You are burning money every day if you 


not recover pure elemental sulphur from 


waste hydrogen sulphide in your refinery or 


natural gas operation. 


SN OUSTRIY'S 


PARTNER FOR 
PROGRESS 


POWFR 


There is actually no good reason for burn- 
ing this money. Especially since Pritchard has 
: available patented processes, practical design 
data and operating specifications to provide 


efficient and economical sulphur recovery. 


Pritehard has something more: ability and 
experience to build a sulphur recovery operation 
for you that will turn waste into profits. Write 


today for complete information. 















JF. Pritchard «co. 


me me me oe ee oe ee onmnsevewvwecrv@e«@s 


Dept. 447, 4625 Roanoke Parkway, Kansas City 17, Mo 





the valve that 
LIKES TO BE COMPARED 


~~ 
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Is a 
valve positioner 
always required? 


K & M provides 20-40% less positioning 
error. Often the need for a valve positioner is 
eliminated . . . because the K & M fully molded 
diaphragm gives the most constant effective 

diaphragm area. 

K & M precision positioning also derives from 
HERE 1S WHY 4 hes: ; paises ; long stem travel . . . lift that equals or exceeds 
any comparable valve . . . plus the highest 

power factor in the industry. 

Behind it all lies one fact: K & M Control 

Valves are not adapted to high lift, they are 

designed for it. Throughout the entire range 

of valve travel . . . positioning is accurate 

and undistorted . .. control increments are 

finer with minimized positioning error. 

Write for the K & M Valve Data Catalog, 


Bulletin CV-53. 
With K & M fully molded diaphragms, virtually all 
components of force are vertical. Added to this, K& M 77th Anniversary . . . Oldest U. S. Pressure and Level 


gives the highest power factor (diaphragm areo x lift) Control Valve Manufacturer 
for precise volve positioning. 


diaphragm control valves 


KIELEY & MUELLER, INC. & 


64 GENUNG STREET, MIDDLETOWN, NEW YORK 
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New Equipment... 


is designed for pressures up to 3000 psi 
The Model A-5001 is designed for pres- 
sures up to 5000 psi. 

Each of these controls may be used for 
either high or low level service. The con- 
trol is designed to operate with liquids hav- 
ing a specific gravity of .40 or above 
Chambers are of cast steel of flanged de- 
sign and in thickness to suit the pressure 
requirements of the application. Spiral 
wound asbestos or ring steel gaskets. Heat- 
treated, high alloy steel allen-head flange 
bolts. Displacer of glazed porcelain or 
Karbate where required. Type 316 stain- 
less steel compression spring for use wher« 
corrosion is a factor. Inconel compression 
spring for temperatures up to 300° F 

Also available in this particular line of 
level controls are special purpose “anti- 
vibration” mercury switches for such serv- 
ice conditions. To get full details just . 


This item supplements Magnetro! Inc. data 
on pages 557-560 of The Refinery Catalog, 
22nd Edition. 


Circle E2 on Postcard 


Ultrasonic Flow Meter . . . Fische: 
and Porter Company will manufacture and 
sell for industrial applications under license 
from The W. L. Maxson Corporation an 
ultrasonic flow meter. The unit has no 
moving parts and no obstructions to fluid 
flow; consequently it offers virtually no 
pressure drip or clogging. Flow rate is 
measured by electro-acoustical means. Con 
trolled pulses of ultrasonic encrgy are sent 
across the pipe section and the rate at 
which the pulses reach the other side, 
proportional to the flow rate, is translated 
into electrical signals 

The device can be used with equal 
facility to measure volume flow or mass 
flow since a unique ultrasonic sensing 
clement determines the instantaneous 
density. It is unaffected by electrical con 
ductivity of the fluid or by light concentra 
tions of dispersed solids. for further infor- 
mation, just 


Circle E3 on Postcard 


A rugged new solenoid valve which uses 
a spring-loaded synthetic valve and intro 
duces other new features to assure more 
positive seal-off is announced by Minne- 
apolis-Honeywell Regulator Company 

The soft-seat valve, made of Buna N 
rubber, is designed to help reduce the pos 
sibility of leakage caused by foreign par 
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HOW YOU 
BENEFIT 
WITH 
GIRDLER 


Increases output CATALYSTS 
of “OXO” plant 25% with 


GIRDLER G-29 Ea 
CATA LYST Cmetenes OUR 


at Gulf Oil Corporation 
Port Arthur, Texas 


APPLICATION: Production of hydrogen and a cea 
carbon monoxide synthesis gas for OXO process. 

End product: aldehydes and alcohols from olefinic 

hydrocarbons. 


TECHNICAL SERVICE: Girdler catalyst engineers 
studied application and suggested the new G-29 
for greater throughput. (Formerly used another 
Girdler catalyst.) QUALITY ConTAeL 


assures uniformity 


RESULTS: Increased production of the ratio gas 25%. 


Girdler Catalyst Technical Service is available to 


help improve your processing. Call us, or write for 
Bulletin G 260. 


MODERN FACILITIES 
produce 
economically 


tanec = =o 
ee ee ee 


GIRDLER RESEARCH 
gives you the best 
slways 


tie GIRDLER ©); 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION: New York, Sen Francisco 
VOTATOR DIVISION: New York, Atlante, Chicago, Sen Francisco 
in Canada: Girdier Corporation of Canada Limited, Toronte 


For more data on advertised products, use Readers’ Service Cards, last page 





INSTALL 





peak performance 


INTO YOUR 


compressors Mile. oll 


(AIR * GAS + AMMONIA) 
Peak performance, 
maximum efficiency, greater 
output, and lower power 


costs can be built into THESE 
VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation 
course your newest, !@ 20 to 60% more valve area 
less power consumption 
compressors by the minimum pressure loss 
M normal discharge temperature 
installation of lower operating costs 


M utmost safety 
VOSS VALVES. 


Our de‘ailed proposal for increasing the efficiency 
of your compressor will be sent you without 
obligation. Bend us the name, bore, stroke, and 
speed of your machine. 


your oldest, and of 


SS VALVES 


REG. U.S. PAT. OFF. 


VOSS VALVES H.H. \ 785 East 144th Street, New York 54, N. Y 








Reprints available 


How to Get Those Top Octanes 
by Marshall Sittig and Wayne Warren 


This 51l-page report on octane improvement tech- 
niques includes the most authoritative comparison of 
catalytic reforming today. But catalytic reforming is 
not the only way to get top octanes. In this report you 
will have ready reference to these other techniques: 


* Isomerization 
TEL Addition 
Polymerization 
Alkylation 


Process Combinations 


Now available in one source for $1.00 
Write: 
Reprint Department, Petroleum REFINER, 
P. O. Box 2608, Houston 1, Texas 








New Equipment... 


ticles which may lodge in the metal seat 
Other improvements include 

®@ Replaceable coils 

® Conical Spring-loaded plunger 

® Easy, foolproof installation 

Available models are in %-inch, '/2-inch 
standard and large and %-inch sizes. Two 
different types for low voltage or line volt 
age operation are also available 

Complete details are available on this 
new line of solenoid valves now 


Circle E4 on Postcard 


This item supplements the Micro Switch, a 
Division of Minneapolis-Honeywel!l Regulator 
Company, data on page 586 of The Refinery 
Catalog, 22nd Edition. 


Dewpoint Indicator . . . A new port 
able manually-operated dewpoint indicator 
for easy, convenient measurement of mois 
ture in gases has been announced by Gen 
eral Electric Company’s Instrument depart 
ment. The unit is designed for applica 
tions where only periodic checks of dew 
point are desired. The indicator determines 
the moisture content of a gas by measuring 
the temperature at which the moisture 
begins to condense. This is done by cool 
ing a mirror surface and observing the 
temperature at which dew first forms 

The indicator gives accurate readings 
over a range of dewpoint temperatures 
from ambient to 100 F. (0.0003 percent 
moisture by volume in air The instru 
ment requires no electrical outlet, operat 
ing on self-contained battery, and can be 
used to measure different gases in rapid 
succession. It weighs 16 pounds. For ad 
ditional information, just 


Circle E5 on Postcard 


This item supplements General Electric 
Company data on pages 442-443 of The 
Refinery Catalog, 22nd Edition 


Metallic Clad Thermocoupled 
Wire .. . Thermo Electric Company, 
Inc., has announced its new “Ceramo 
thermocouple and thermocouple extension 
wires. These ceramic insulated, metalli 
clad wires are extremely small in diamete 
ery rugged and readily formed. They are 
made in a variety of thermocouple ma 
terials, in several gages and outside d 
ameters, and in different types ol seamle 
metal tubing overall 

Thermocoupk wires are made in le neth 
up to 30 feet and the extension wires in 
varying lengths up to 2000 feet. All of 
them are made to standard ISA calibra 
thon accuracies 

lo further increase the life of the cor 
ductors, tubes are made of various metal 
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CENTRIFUGAL SYNTHESIS 
GAS CIRCULATORS 


GHH Maulwurf pumps are high pressure centrifugal 
gas circulators especially designed for application in 
the chemical industry to increase the pressure of the 
nitrogen-hydrogen mixture in ammonia synthesis. 


COMPRESSORS PRESSURE VESSELS 
BLOWERS HEAT EXCHANGERS 
EXPANDERS COLUMNS 





GUTEHOFFNUNGSHUTTE 


STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 
REPRESENTATIVES: THE FORAM CORPORATION 


76 Beover Street, NEW YORK 5, N. Y. - Telephone: WHitehall 3-388] 


Lawn 


Prolong the Life of Vessel Liners 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
able refractory monolithiclinings used for 

KLEMP cat crackers, reactors regenerators, {rac 
tionators, 


beaters, strippers, risers, stacks 
cyclones, ducts, breeching, furnaces and 
tanks 


T | Floorsteel is an armor and retainer for 
7 monolithic liners applicable to small diam 
i eters for pipe linings heads, plenum 


chambers, sumps, stacks and furnaces 














Hexteel and Floorstee! carbon or stainless steel armors and retainers prolong the life of vessel 
liners by resisting abrasion and corrosion. Our engineering department is prepared to design 


your total lining requirements. Whatever the destination, we will deliver your Hextee!l or 


Floorstee! world-wide in record time! 


Write 
for your FREE 


copy of “Klemp 
Data and Spec- 
ification 
Manual.” 


KLEMP METAL GRATING CORPORATION PR 
6601 Seovth Melving Avenve, Chicage 38, II 
‘ . atlomer 
KLEMP METAL GRATING CORP E>aeeee 
Emergency delivery of Kiemp Hextee!l 6401 Sevth Melvine Aven Kindly send me @ 
vie air transport o , venue Wien eave 


Chicago 38, Illinois 


a SW a, * 


.— 
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when HEAT or CORROSION ada to 


Your Pressure Piping Problems... 


PRR LET 


Protect Pipe Joints with... 


WATSON -STILLMAN 
FORGED STAINLESS or 
ALLOY STEEL FITTINGS 


IN CORROSIVE SERVICE your pipe joints take a beating—fluid 
velocity and turbulence accelerate corrosion wherever there 
is a change in direction of flow. 


AT HIGH TEMPERATURES structural changes in the metal can 
cause loss of strength and subsequent failure. 


Those are good reasons for “playing it safe” in high pres- 
sure service with W-S Forged Stainless or Alloy Steel Pipe 
Fittings. W-S Stainless Fittings resist corrosion in a wide 
variety of process liquids and gases and high temperature 
steam. Available in Types 304, 316 and 304 L. 


W-S Alloy Steel Fittings resist oxidation and graphitization 
and retain their high strength in high pressure—high tempera- 
ture steam lines. Three alloys available—14%% Chrome-'2% 
Molybdenum and 2%% Chrome-1% Molybdenum and 4-6% 
Chrome-2% Molybdenum. 


W-S Forged Stainless and Alloy Steel 
Fittings can be obtained in Screw-End 
Type for 2,000 Ib., 3,000 Ib., and 6,000 Ib. 
WOG service; Socket-Welding Type for 
Schedules 40, 80, 160 and Double-Extra 
Heavy Pipe. Send today for bulletin S-1-55. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 


H H. K. PORTER COMPANY, INC. 
azo. Roselle, N. J. 


: 
; 
: 
’ 
: 
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New Equipment... 


depending on whether the application re- 


| quires high resistance to moisture, chemi- 


cals, petroleum products, atomic radiation 
or abrasion. However, regardless of which 
one is used, the combination of magnesium- 
oxide insulation and metal tubing overall 
will have a temperature rating consider- 
ably higher than that of any previous 
standard insulation. For additional infor 
mation 


Circle E6 on Postcard 


Tractor Shovel... A new Michigan 
Model 75-A tractor shovel is shown being 


| used in road construction at an oil re- 


finery. The shovel is a highly versatil 
rubber-tired high lift type loader that lends 
itself to many sorts of plant maintenance 
activities. For information on this unit, 
just 


Circle E7 on Postcard 


Drain Valve that is completely _ self 
draining has been announced by Jerguson 
Gage and Valve Company. The valve is 
used for installations where it is desirable 
to have the valve seated inside the wall of 
the vessel to prevent liquid from remaining 
in the nipple and valve. This valve has 
outside screw and yoke construction to 
meet high temperature Or corrosive condi 
tions where inside threads cannot be toler 
ated, The outside thread design climinates 
possible freezing and allows the valve sten 
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ALL OVER 
THE WORLD 


A. P. GREEN 


Serves the Refinery Industry 


with a Complete Line of 
High Quality Refractory Products 


Throughout the world, the refinery industry relies 
on A. P. Green high quality refractories for 
dependable service in thermal and catalytic cracking 
units, heaters, boilers, stacks, etc. 


A world-wide network of A. P. Green distributors 
is always ready to help you select the right refrac- 
tories to do the best possible job... at the lowest 
cost. Regardless of location, A. P. Green refractories 
reach you quickly, safely, exactly as ordered. 


~ > Gre ca 
REFRACTORY 
PRODUCTS 


A. P. GREEM FIRE BRICK COMPANY 
Mexico, Missouri, U.S, A. 


PLANTS: Mexico, Me. + Woodbridge, N. J. + Sulphur Springs, Texas 
in Conoda: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 
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New Equipment. .- 


to work freely at all times. Recommended 
services pressures for this valve are up to 
4000 pounds at 100 F. or 1000 pounds at 
750 F. The standard valve is built with a 
%-inch N.P.T. Female Drain Connection 
It weighs 4% pounds, Standard materials 
of construction are carbon steel body, 
stainless steel stem, and Stellited seat. Op 
tional materials include various special al 
loys to meet corrosive or other troublesome 
conditions, For complete details on this 
new tank valve 





A time-saving maintenance tool that 
may be used with your present air or 
electric motor to cut non-ferrous Circle E8 on Postcard 
tubes. 





Ball Joints For Piping . . . Barco 
Manufacturing Company, now offers a new 
design in 8-inch, 10-inch and 12-inch sizes 
Flanged end and welding end patterns ar¢ 
available in all three sizes in steel or Bar 
Ductile metal. Flanged end joints are 
rated 150 or 300 pound and joints with 
welded ends are suitable for 600 P.S.I 
steam and operating temperatures up to 
1000 F. These units are intended for us 
where tanks settling or expansion move 
ment is encountered and thus piping strain 
may be avoided. Joints will permit angular 


arried. A must in every tool box. flexure up to 15 degrees. For complete 


information 





; Many uses in every plant. Action of 
cutting blades is produced by pushing Circle E9 on Postcard 


cutter into the tube which auto- This item supplements Barco Manufactur 


matically opens the double cutter ing Company data on pages 182-183 of 
blades. The Refinery Catalog, 22nd Edition 
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onders when replacing tubes 


replacing worn, small diameter tubes 
from 54%” to 2” O.D. 


* 
me Extremely useful. Saves time when 
ike 


2, 
zs: 
ae 


: 
: 


“There's an Airetool Tube Cleaner 
‘ and Tube Expander for Every Type of 
y Tubular Construction.” 
at hicago, 
Rouge 
jes of 


MANUFACTURING IMAP ANY 
South 


A Relief Valve which is designed pri 
marily for use on services whe re protection 
against corrosion, fouling of working parts, 
and new low back pressure surges has been 
announced by Crosby Steam Gage & Valve 
Company. The Protecto-Seal Bellows Pro 


Cards, last page PETROLEt 
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GRIP-ST 
STRUT the new basic material, all in one 
piece (including channels) , not welded, 
riveted or expanded in steel or aluminum, in 
standard sizes and gauges. Safety crip-strut 
presents an open ce, in a diamand pattern, 
in excess of 55% of the area for ready access 
of light and air and gives a positive non-sxmp 
footing in all directions. Ideal for work plat- 
forms, stair and ladder steps, flooring, balco- 
nies, catwalks, machinery guards, fire escapes 
and for original equipment safety treads, 


", Important Safety Features 
& Fire proof th Minimum weight 
& Slip proof % Easy to stand on 
| & Maximum strength % Cool in summer — 
werm in winter 


y Big Economy Features 
‘or balconies — tre Neo seconda kler 
pid ex = sec ry sprin 


°e. needed iow —ne 
 Self-<leaning 


extra heat. 

& Cut and installed like 
lumber by your own 
maintenance force 


% Low in original cost 





Machine Guards 


neces- 
Pe are inte- 
part of the material 


in phone book under ‘GRATING.’ 


GRIP-STRUT division 


THE GLOBE COMPANY + Manufacturers since 1914 
4008 S. PRINCETON AVE. + CHICAGO 9, ILL. 
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Specialized 
INSURANCE PROGRAMS 
For The Petroleum Industry 


New approaches to your insurance 
problems may result in substantial 
savings on your costs without sac- 
rifice of protection. 


We arrange Self Insurance Plans— 
Deductible Plans—and 
Excess Coverages 


Your inquiry is invited without ob- 

ligation. Conveniently located fa- 

cilities to your operation. 
Worldwide Insurance Markets 


COMMERCIAL & GENERAL UNDERWRITERS 


OF AMERICA, INC. 


Home Office—Troost Avenue at 66th Street 








KANSAS CITY, MISSOURI, U.S.A 
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Beautifully Finished 
Ruggedly Designed 


W.C. DILLON & C0. 


IMPORTANT 
SAFETY 


for your plant! 


Slip- resistant 


14628S Keswick St., 


plat 


Here is highest possible accyu- 
DT RU Me 


and at a low price! 


resistant staintess 
2-1 2 
Standard stem 
» Shorter 
? on order. Lerge 
sret. May be screwed 
ers, kettles, stacks 
10 stenderd 
40 tt pilus 160 F 
$0.300 Ff; 50.500 Ff; 150.750 F 
200.1000 Ff; 0.100 C€ 10 te plus 
110 €; 0-150 €; 0-300 C. Special 
ranges to order 


ranges 
0.200 Ff 


Write TODAY tor toider 
price schedule 


DILLON 


Stainless Steel 


hermometer 


Van Nuys, Calif 


(SUBURB OF LOS ANGELES) 


and LOW 


Tri-Lok and Tri-Porged 


Serrated grating and stair treads 


Don't take chances in those 
plant areas where grease, oi! 
or other conditions make 
floors slippery and danger- 
ous! Play it safe with the 
non-skid, notched surface of 
Tri-Lok or Tri-Forged ser- 
rated grating and stair 
treads. Here is a walking 
surface that is hazard-proof 
and the ultimate in safety 
To be sure you have com- 


plete information on all Tri- 
Lok and Tri-Forged pro- 
ducts, write today. 


For free catalog 
write Department 0-281! 


DRAVO 


CORPORATION 
Pittsburgh 22, Penna 
National Distributors 


For more data on advertised products, use Readers’ Service Cards, lost page 





Extra Fast. 


ss @Casy...pipe reaming 
with this self-feeding 


Ribzalp 


Spiral ... turns into the work 
smoothly, no chatter. Famous rteaip 
heat-treated cutting edges mean clean reaming, 
extra long service. Quick enlarging of 
conduit box outlets—and holes in sheet metal. 
More for your money —buy the 2-S at 
your Supply House. 


RicsiI> © 


LonGrip SS) 


5 long straight flutes 
ream clean, 
easy to control. 





Work-Sav hake 


The aides Tool Company - Slyste, Ohiec - U.S.A. 


For more date on advertised products, use Readers’ Service Cards, last page 





New Equipment... 


tector shields the bellows from advers 
turbulent effects from the flowing media, 
preventing premature failure of the bellows 
due to fatigue 

This protector also acts as a positive lift 
stop preventing over-compression of the 
bellows. The two-ply bellows is so designed 
that the effective area of the valve seating 


| surface is essentially balanced to nullify the 
effect of variable and constant back pres 


sure on its pe rformanc f T he valve has be en 
tested for performance and flow at pres 
sures from 25 psi to 2590 psi 

It is available in eleven orifice sizes and 
is interchangeable with the present line of 


| Crosby Full Nozzle JO Relief Valves. It is 


furnished in l-inch to 6-inch inlet sizes, 
in forged stainless steel full nozzle con 


| struction. Also the valve is available with 
| interna] heating coils and flushine coils 


where required 


For full data, just 
Circle E10 on Postcard 


This item supplements Crosby Steam Gage & 
Valve Company data on Page 293 of The 
Refinery Catalog, 22nd Edition. 


Steel Gate Valves with a fabricated 
body has been announced by Grove Valve 
and Regulator Company. The valve, called 
Grove Seal-“O”-Ring, 1s available in sizes 
up to 36-inch for petroleum and gas pip« 
line pressures. The unusual feature of this 
valve is its fabricated steel body design, It 
is a full opening or venturi type and is 
available with flanged or welding ends 
The Grove through-conduit fabricated 


PeTROLEUM RILEINER 





Nowe 


if vem ese... OF Bree te ese 


HIGH-ALUMINA 
GRACKINGG CATALYST 


Continuous quality control and research progress are the 
products of Nalco Catalyst Division Laboratories 


If you are exploring the possibilities 
of high-alumina catalyst for your crack- 
ing operations, check on Nalcat HA-1l 
and HA-2 for research and production 
use. These high-alumina formulas are 
available in whatever quantities you 

require, promptly... as a part of 

the Nalco policy of Service to the 


Petroleum Industry. 





, Match 
Production a hasnt CATALYST DIVISION 
indus 


Petrolev™ NATIONAL ALUMINATE CORPORATION 
4001 West 71st Street, Chicago 29, Illinois 
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YOU CAN RECALIBRATE THE 
ROCHESTER DIAL THERMOMETER 
EXTERNALLY ... 


EXCLUSIVE! 





An accidental blow that may knock the thermometer out 
of adjustment doesn’t have to be a serious problem 
External recalibration, exclusive with Rochester Dial 
Thermometers, can be done easily and quickly. Insert 
the stainless steel stem in any liquid of known temper- 
ature and adjust the dial with the set screw attachment. It’s done easily and quickly, EXTERNALLY, 
and is completely accurate 
Other plus features include 
All parts, except the crystal, are of corrosion-resistant stainless steel 
Hermetically sealed against moisture and grime 
All readings are completely legible and accurate 
Precision bi-metal helices precalibrated to dial before assembly. 
Stem position can be located anywhere around circumference of the dial in the STRAIGHT form 
thermometers 
Your Rochester representative will be glad to give you additional information, or address your in- 
quiries directly to the Rochester Manufacturing Company, Rochester. 


Manufacturing Company, Inc. 


38 Rockwood St., Rochester 10, N. Y. ed op 


DIAL THERMOMETERS GAUGES ee ee 


THE TOUGHEST CONDITIONS ... 


HIGH 


OR LOW 


TEMPERATURES 
AND PRESSURES 


as always, you'll find forged steel 


“PETRO” A. A. R. UNIONS 
do the job, superbly! 


A NEW CATALOG FULLY DESCRIBES OUR ENTIRE LINE 
WHY NOT WRITE FOR YOUR FREE COPY... TODAY! 


i ee oe 


ae oo oe 


Clayton Mark & Company 


EVANSTON ' NO;IS U 


For more dato on advertised products, use Readers’ Service Cards, last page 
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New Equipment... 


valve body is also intended to provide 
maximum design flexibility for special ap 
plications 


Standard 


to 36-inch in 


models are listed from 2-11 
ASA Series 
and 600. The inner trap utilizes a parallel- 
sided plate 
seats backed up by an “O 


wt 
15 (0) 4()f 


metal 
rhe 
prov ide 
itoff. For 


port with self-aligning 
ring s¢ al 
body may be vented or drained te 


positive indication of absolute sh 


letails on this unit 


Circle E11 on Postcard 


Electrical Instruments are now avail 
able in color with the introduction of 
Weston Model No. 1331 line of flush re« 

tangular instruments incorporating the 
Weston Self-Shielded Chromax movement 
The instruments, handled by Weston Ele« 

trical Instrument Corporation, have a one 

piece snap on front with zero corrector and 
the entire front surface except for the 
window area can be supplied in any color 
including black for a quantity built-in re 
quirements, The instrument is the standard 
32-inch Weston type. It is available as DC 
and Rectifier type AC instruments in pop 
ular range. For complete literature 
prices 


and 


Circle E12 on Postcard 


Midget Thermostats, 4 in. in diam 
eter and less than 2'% in. long, are a new 
line recently developed by Fenwal, Inc 
These new units weigh approximately 1 oz 
and are designed for precise temperature 
control or heat detection applications in 
heated equipment, bearings, pumps, etc., 
wherever installation space is at a premium 

The midget 
to actuate at 
between 


Thermoswitch may be set 
any specified temperature 
50 to 500 F. Contacts open when 
the temperature exceeds this set point. In 
verse action models are 
which the contacts close 
temperature 


also available in 
above set point 

This new midget Thermoswitch is rated 
to handle an electrical load of 1 amp, at 
115 volts A. C. Cartridge bodies 
mounting accessories are of polished stain 
less steel while wiring leads are Teflon 
(registered PM E. I du Pont de Nemours 
& Company) coated for long service lift 

Complete details are available 


and 


now 


Circle E13 on Postcard 
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VIKING 
ROTARY 
PUMPS 


= 





@ Cut-Away View 
Showing Viking’s Gear- 
Within-A-Gear Principle 
















The unique and unusually simple construction of 
Viking Pumps . . . with only two moving parts... . 
assures you of long, easy-maintenance operation with 
all grit-free liquids. 

Let Southern Engine & Pump Company show you 
how Viking Pumps can solve your pumping problems. 
We invite your inquiries. 


Distributors 


. ( y J ‘ee 





E & PUMP COMPANY. 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi and Beaumont, Texas 












A handy reference guide giving you— 


@ Concise statement of principles @ Suggestions on selection 
of equipment @ Fundamentals for the proper design of chem- 
ical engineering apparatus © 
Helpful hints on proper selec- 
tion and full use of data re- 
corded in experimentation ®@ 
Thorough description of basic 
chemical engineering processes 


PRINCIPLES 
of CHEMICAL ENGINEERING 


By WILLIAM H. WALKER, WARREN K. LEWIS, 
WILLIAM H. McADAMS 


Professors of Chemical Engineering, Massachusetts Institute of Technology 


AND EDWIN R. GILLILAND 


Associate Director, Laboratory of Nuclear Science and Engineering, MII 


















Fully revised Third Edition, 749 pages, 6 x 9, 
227 illustrations, $8.00 


This book concisely and thoroughly presents those principles upon which 
chemical engineering operations are based, and develops methods for apply 
ing these rinciples to the solution of problems in chemical engineering 
oe the opening chapters, which review principles of measurement 
aws of fluids, heat, etc., are followed by extensive material on the opera 
tions of chemical engineering including descriptions of processes and 
equipment and full treatment of problems and methods of Salen Special 
attention is given to illustrative problems and solutions that give helpful 
suggestions plates to the plan of an experimental run, the data to choose 
and the method of solution and interpretation to adopt 

Throughout this revised edition, emphasis is laid on the importance of 
material and energy balances, equilibria, and rate relationships, and the 
technique of using these in solving practical problems. Widespread advances 
in chemical engineering are fully covered in much new or thoroughly re 
written material 











Send Orders to 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 Houston, Texas 










How Metallizing saves 
money in refineries 










cuts machine repair costs 80%— 
cuts equipment “down-time”’— 
permits reduced spare parts stocks 


Practically any worn machine part —repaired for only 
15 or 20% of replacement cost —in minutes and hours, 
instead of days or weeks. 


Pump shafts + Impeller journals «+ Motor shafts 
Rotor blades «+ Packing areas * Pump plungers 


The list of metallizing users in the Petroleum field reads 
like a Blue Book of the industry. Here are just a few: 


Cities Service Refining Co Ohio Oil Co 
Esso Standard Oil Co Phillips Petroleum Co 
Gulf Oil Co Socony-Vacuum Oil Co 


Imperial Oil Co. (Canada) 


See our 8-page Bulletin in Sweet's File for Plant Engineers; 


or write 


Metallizing Engineering Co., Inc. 


1157 Prospect Ave, Westbury, .. |, New York + cable: METCO 
in Great Britain Telephone EDGEWOOD 4.1300 
METALLIZING EQUIPMENT COMPANY, LTD - Chobham near Woking, England 
SSSA EHEEEEEEAEEEEEEEEEEBEEEEEEEEEEEEEEE 
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WIRE-MESH PRODUCTS 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. 








Send Specifications for an estimate. 


Department 16 
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37 Hartzell 18’ Cooling Tower Fans help insure 





uninterrupted power production at San Antonio’s 
W. B. Tuttle and Leon Creek power plants 


Hartzell cooling tower fans play an important role in helping 
the City Public Service Board meet the growing power demands 
of the San Antonio area. Hartzite plastic fans are used ex- 
clusively on the 16 cell tower at the new W. B. Tuttle power 
plant and on two towers at the Leon Creek plant. 

Continuous, low maintenance fan operation to insure unin- 
terrupted cooling tower service is vital to refinery operations, 
too. That’s why trouble-free Hartzell fans are the choice of 
the petroleum industry. That’s why, where one Hartzite plastic 
fan has been installed on a tower, “Hartzell” is almost in- 
variably specified as additional fans need replacement. 

To get the complete story on how Hartzell fans can help 
you get better service from your cooling towers and heat ex- 
changers, call your nearby Hartzell field engineer or drop us 
a line. Do it today. And be sure to ask for your free copy of 
Bulletin A-112. 


The Hartzell cooling tower installations at San Antonio's City Public 
Service Board power plants were handled by the Hartzell field office 
at 5717 Kirby Drive, Houston, Texas; phone Jackson 3-4565 


HARTZEUL 


J a Q U A " oO H ! O Div. of Castle Hills Corp 


OPELLER-TYPE FANS @ BLOWERS 


PR 
ENGINEERING OFFICES IN PRINCIPAL CiTies | ROOF VENTILATORS © UNIT HEATERS 
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What's New in Manufacturers Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Metal Surface Treatments Manual 
Texas Alloy Products Company has 
just published a comprehensive manual 
outlining the various methods of surface 
treatment to resist abrasion, corrosion, 
heat and to restore the piece to size. This 
publication is a comprehensive technical 
coverage of the possible approaches and 
materials which may be A complete 
13-page alloy chart is in- 
cluded 
A specification section covers in com- 
plete detail the various general methods of 
metal treatment and gives complete char- 
acteristics information with approximate 
cost data on each type treatment, This 
manual is of extreme interest and value to 
those concerned with maintenance, equip- 
ment betterment, corrosion mitigation and 
run length improvement. Just 


used 
application's 


Circle E14 on Postcard 


Molybdenum Catalysts Climax 
Molybdenum Company has published a 
new brochure containing process informa- 
tion on the use of Molybdenum Catalysts 
in oxidation, hydrogenation, dehydrogena- 
tion, isomerization, and cyclization. Also, 
covered is a summary of typical reactions 
and conditions in such processing. For your 
copy 


Circle E15 on Postcard 


Gradiation Heating Selas Cor- 
poration of America has available a 
bulletin titled “Gradiation Heating for 
Petroleum and Chemical Processing.” The 
bulletin covers design and operational 
characteristics of Selas Radiant Transfer 
Furnaces with operating data. For 


copy of Bulletin S-1043, just 


new 


your 


Circle E16 on Postcard 


High Temperature Castables 
“Firecrete and Blazecrete” are covered in 
an illustrated 12-page booklet just issued 
by Johns-Manville. It describes the char- 
acteristics of these hydraulic-setting re- 
fractories for services up to 3000 F. Appli- 
cations information on the various 
of castables is included and as are up to 
date tables on the properties of the ma- 
terial. For your copy of this booklet on 
‘Firecrete and Blazecrete” 


types 


Circle E17 on Postcard 
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Electronic Receiver Recorder 
Bailey Meter Company has announced a 
new type of receiver recorder which may 
house as many as four plug-in, d-c re 
ceivers, or two pneu 
matic controllers. Also it is possible to 
comb‘ne four records from d-c pickups 
a-c pickups, or pneumatic transmitters on 
the same uniformly-graduated 
chart. The d-c receiver operates on the 
potentiometric null-balance principle, using 
an electronic voltage reference in place of 
the conventional standard cell and battery 
Just 


receivers and two 


cire ul iu 


Circle E18 on Postcard 


Electro-Pneumatic Control 
plete information about Leeds & Northrup 
Comnany’s new Series 60 Current-Adius* 
ine Type Control Unit and its associated 
converter for electro-pneumatic 


Com 


centrol is 
now available in an 8-page folder. This new 
publication describes how this control svs 
tem—which includes a Speedomax G or H 
indicator/recorder—-combines the advan 
tages of mneumatic valve operation with 
the flexib'litv and fast response of an elec 
trical control system 

Included are photographs and drawings 
illustrating the complete control 
and all pertinent details of both the C.A.17 
control unit and the 
converter. For your 


svstem 


electro-pneumatic 
copy of this informa 


tion 


Circle E19 on Postcard 


Gas Chromatography A new 
12-page bulletin describes the Kromo-Tog, 
a new self-contained instrument for the 
analysis of gases and liquids by gas chro 
matography. Fully explained is the 
method of analvsis for which The 
Toe provides all the 
needed by the modern laboratory 

Extreme flexibility is featured for The 
Kromo-Tog. The new instrument embodies 
simplicity of design, ease of operation and 
wide usefulness including 
tions for which there is no other practica 
ble method. Typical applications include 
separation of closely boiling isomers of eas 
and liquid organic compounds, determina 
tion of components, rapid routine 
analysis for a control component, analysis 


elution 
Kromo 


basic instrumentation 


many applica 


trace 
of fractions from organic distillations and 
acids, alcohols, ketones, 
aromatics, esters and other organic 


analys's of organic 
liqu ds 
For your copy of this information bulletin 


Circle E20 on Postcard 


REFINER 


Ferrous Metallurgy Chart \ 
revised edition of the Tempil Basic Guide 
Metallurgy is 


provides a 


to Ferrous available 


This chart 


now 
handy reference 
source for the engineer, metallurgist, and 
skilled worker, and has proved 
excellent 


to be in 
teaching aid in fundamental 
courses on metallurgy 

steels 
to 0.9 per 


characteristics of 
with carbon content 


The principal 
ranging 
represented across the 
2900 | The important 
including preheating for 
welding, stress relieving, normalizing, an 
nealing, and shown. At the 
right of the chart 24 common metallurgi 
cal terms are defined and explained, A 
diagram symbolizing the change in 
size with appears at the left 


eent are tempera 
ture ranae to 
working zones, 


forging are 


grain 
temperature 
I or your copy 


Circle E21 on Posicard 


Plain and Rib-Type Seamless 
Tubing Eisenwerk Kritzler of West 
Germany has just published in English, a 
comprehensively illustrated data book on 
its plain and rib-type seamless tubing for 
use in boilers, heat transfer 
equipment and the like. For further infor 
mation, just 


condensers, 


Circle E22 on Postcard 


Process Refractometer 
dated Engineering 
published 


( onsoli 
Corporation has just 
1839, cover 
Phillips type %8-201 
Refractometer. The bulletin con 
tains comprehensive discussion on this in 
strument and its potential 


a bulletin, number 
ing Consolidated 
Process 


applications 
I or your copy 


Circle E23 on Postcard 


Cellular insulation 
Corning released a 
8 page ‘Foamelas The 
booklet presents the physical properties of 
cellular 
available; and suggested thick 
nesses required for 

from 50 to B00 I 


mended specifications and 


Pittsburgh 
Corporation has new 
catalog on new 


the unique glass insulation; sizes 
ind shapes 
temperatures ranging 
Condensed recom 
photographs of 
booklet a 
applicators and 
contractors To get your 


booklet 


applications make the reference 


for engineers, insulation 


copy of th 


Circle E24 on Postcard 
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*H. K. Porter Co. 
Potter Aeronautical Co 
The Wm. Powell Co 
*The Pressed Steel Co 

PF. Pritchard & Co. 
*Proportioneers, Div. B-1-F Industries 


The Quaker Oats Co. 


w 
*The Refinery Catalog 
Refinery Engineering Co 
Geo. P. Reintjes Co. 
*Revere Copper and Brass Inc 
Rheem Manufacturing Co 
The Ridge Tool Co 
*Robinson Orifice Fitting Co 
*Rochester Manufacturing Co 
*Reckwell Manufacturing Co 
*Rockwell Spring and Axle Co 
*Rockwood Sprinkler Co 
The Rowan Controller Co 


s 

*Scovill Manufacturing Co 
*Sealol Corp. 
Selas Corporation of America 
Shand & Jurs Co. 
Sheffield Steel 

Div. Armco Steel Corp 
*M. B. Skinner Co. 
A. O. Smith Corp 
Solvay Process Division 

Allied Chemical & Dye Corp 
Southern Engine & Pump Co 
*Standard Steel Spring Division 

Rockwell Spring and Axle Co 
Stauffer Chemical Co 
*Sun Shipbuilding & Dry Dock Co 
Superior Electric Co 


Tennessee Coal & Iron Division 

United States Steel Corp 
*The Terry Steam Turbine Co 92 
The Timken Roller Bearing Co 10 
*Tretolite Co 107, 235 


U 

*Union Asbestos & Rubber Co 
*Union Carbide and Carbon Corp 
Union Wire Rope Cor 
*United States Pipe & oundry Co 
*United States Rubber Co 
United States Steel Corp. 7, 2%, 3 
United States Steel Export Co 236, 301 
United States Steel Supply Division 

United States Steel Corp 236 
*The United States Stoneware Co 102 


v 
Victor Products Corp 300b 
*Henry Vogt Machine Co 5 
J. H.-H Voss Co 


w 

Walworth Co 
Warren Petroleum Corp 
*Wotson-Stillman Fittings Division 

H. K. Porter Co 
West Instrument Corp 
“Western Supply Co 
*Weston Electrical Instrument Corp 
A. R. Wilfley & Sons, Inc 
T. D. Williamson, Inc 
Thomas C. Wilson, Inc $10b 
*Wolverine Tube Division 

Calumet & Hecla, In 71,72 
Worthington Corp. 33 
Wyatt Metal & Boiler Works 340 


Y 
*VYarnall-Waring Co 103 
*Otto H. York Co 271 
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Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of PETROLEUM REFINER: 
1 For more data on New Equipment, Catalogs and Literature reviewed in the editorial 
* columns, circle on the card below the Code Number shown in the item itself. 


2 For more data on Advertised Products and Services, circle on card the actual page 
* number of the advertisement as listed in the Advertisers’ Index on the preceding page. 


Then, print your name, title, company and complete mailing address and drop the 
3 card in the mail. PETROLEUM REFINER'’s Readers’ Service Department will 
promptly forward your requests to the company concerned. The requested informa- 
tion will then be mailed directly to you. 
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© Just how the Petroleum Industry is going to meet the 
requirement of doubling its refining capacity in the next 
twenty years is beyond our calculation. 

What we do know is that it will call for Wyatt's shops 


to keep moving pressure vessels into refining plants the 
country over, as this one is going into service in the Lake 
Charles plant of Cities Service Refining Corporation. 
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